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TOPEKA,  Kans.,  November  16, 1882. 
Hon.  GEORaE  B.  Lobing, 

Commissioner  of  Agriculture : 

Sir:  The  terms  of  the  commission  issued  to  the  undersigned,  bearing 
date  Jnly  25, 1882,  instruct  himto  investigate  and  report  upon  the  "for- 
estry and  forestry  necessities  of  the  States  and  Territories  of  the  Mis- 
sissippi Valley  and  east  of  the  Eocky  Mountains."  In  the  limited  time 
allowed  for  the  preparation  of  this  preliminary  report  the  attempt  has 
been  made  to  ascertain  the  conditions  and  necessities  of  the  country 
west  of  the  Mississippi  and  east  of  the  Bocky  Mountains. 

In  the  preparation  of  this  report  the  writer  has  recognized  the  duty 
of  addressing  himself  not  to  special  classes,  as  scientists  or  professional 
arboriculturists,  but  to  "  all  whom  it  may  concern,"  to  the  end  that  every 
man  who  owns  his  "  rood  of  ground  "  may  become  interested  in  the  sub- 
ject of  tree-growing,  and  so  co-operate  in  carrying  out  the  purpose  for 
which  the  bureau  of  forestry  was  established^ 

For  the  convenience  of  the  reader  the  subject-matter  herein  contained 
is  divided  under  three  heads: 

1.  The  natural  condition  of  the  region,  as  found  by  the  early  settlers, 
or,  "  what  nature  did." 

2.  The  changes  that  have  been  wrought  by  the  progress  of  settlement 
and  through  the  agency  of  individuals  and  the  national  and  State  gov- 
ernments, or,  "what  man  has  done." 

3.  The  question  of  the  future  development  of  forestry,  with  some  few 
practical  suggestions  as  to  the  duty  of  individuals,  corporations,  and 
the  State  and  national  governments,  or,  "  what  should  be  done." 

Respectfully  yours, 

F.  P.  BAKER. 
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PRELIMINARY  REPORT  ON  FORESTRY. 


NATURAL  CONDITIONS. 

The  vast  country  assigned  to  the  writer  for  investigation  is  bounded 
on  the  east  by  the  Mississippi,  on  the  west  by  the  winding  chain  of  the 
Bocky  Mountains,  and  extends  from  the  British  possessions  to  the  warm 
waters  of  the  Gulf.  It  embraces  the  States  of  Minnesota,  Iowa,  Mis- 
souri, Arkansas,  Louisiana,  Nebraska,  Kansas,  Texas,  and  a  portion  of 
Colorado,  and  portions  of  the  Territories  of  Dakota,  Montana,  Idaho, 
!N'ew  Mexico,  Arizona,  and  the  Indian  Territory.  Of  this  region  the 
States  of  Missouri,  Arkansas,  and  Louisiana  are  largely  covered  with 
native  forests,  and  A.rkansas  in  particular  stands  in  need  of  facilities  for 
bringing  her  magnificent  lumber  to  market,  and  the  day,  it  is  hoped,  is 
not  far  distant  when  the  cypress  of  Arkansas  will  be  as  well  known  as 
the  pine  of  Michigan  and  Wisconsin.  Outside  of  these  three  States — 
Missouri,  Arkansas,  and  Louisiana,  which  will  be  set  aside  for  the  pres- 
ent, to  be  spoken  of  hereafter — there  yet  remains  an  empire  to  which 
the  subject  of  forestry  is  at  present  a  vital  one.  Th^  Mississippi 
throughout  its  length  is  lined  by  forests  which  increase  in  width  as  the 
number  and  size  of  its  tributaries  incrt'ase  in  volume.  It  is  the  presence 
of  this  great  river  which  may  be  said  to  make  forest  States  of  the  three 
we  have  mentioned. 

In  Minnesota  the  belt  of  forest  is  comparatively  narrow;  in  Iowa 
somewhat  wider,  and  it  is  in  those  States  that  the  great  prairie  region 
begins  which  extends  to  the  foot-hills  of  the  Kocky  Mountains.  Going 
west  from  the  Mississippi  the  Missouri  is  encountered,  lined  with  forests 
for  the  last  200  miles  in  its  course,  above  that  running  through  a  com- 
paratively deforested  region. 

At  the  Missouri  begins  the  ascent  to  the  Bocky  Mountains,  the  great 
field  for  the  future  exercise  of  all  that  man  has  learned  or  can  acquire 
of  the  science  of  forestry.  This  region,  as  the  elevation  increases,  be- 
comes more  bare,  and,  to  the  eye  accustomed  to  mountains  and  forests, 
desolate.  The  forest  keeps  up  a  gallant  struggle  along  the  streams 
which  flow  eastward  to  the  Mississippi  and  Missouri,  the  Platte,  the 
Kaw,  and  the  Arkansas,  but  finally  diminishes  to  a  thin,  winding  fringe 
of  Cottonwood  or  willows,  and  the  eye  for  hundreds  of  miles  sees  no 
more  till  the  pine-covered  slopes  of  the  Rocky  Mountains  appear  dimly 
in  the  horizon.  The  traveler,  coming  within  sight  of  the  mountains  and 
then  turning  southward,  comes  to  New  Mexico,  with  its  mountains, 
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oft  times  bare  td- tfi^ip  rery  snianiitSj  ftiid  at  other  times  covered  with 
pinoQ  and  pines;  its  wide  plains  watered  by  inconstant,  treeless  streams 
and  occasional  ponds  or  lakes,  traversed  by  but  one  stream  of  magni- 
tude— the  red,  turbid  Rio  Grande,  its  banks  destitute  of  trees  or  verd" 
ure  save  where  the  patient  Mexican  ha«  dug  his  aeequia  or  irrigating 
ditch.  Then  to  the  westward  lies  Arizona,  a  country  of  mountains, 
bearing  everywhere  the  traces  of  volcanic  action,  extinct  craters,  lava 
beds,  and  the  veritable  sandy  desert.  As  the  border  of  Mexico  is  ap- 
proached the  barrenness  increases.  Nothing  relieves  it  save  where  man 
has  overcome  it  by  irrigation.  The  Mexican  does  not  rely  on  trees  for 
his  wood,  but  digs  for  fuel  the  heavy,  branching  roots  of  the  mesquite. 
If  the  traveler,  when  within  sight  of  Pike's  Peak,  turns  northward  in- 
stead of  southward,  and  keeps  his  course  parallel  with  the  mountains, 
his  way  will  lead  him. over  the  high  plains,  better  watered  and  less  deso- 
late than  those  of  New  Mexico,  but  equally  destitute  of  trees.  Such  is 
a  general  view  of  the  country  under  discussion. 

When  the  first  settlement  of  this  region  began,  the  north  half  of 
Minnesota  was  covered  with  white  pine,  and  south  and  west  of  the  pine 
belt  was  a  large  body  of  hard  wood,  consisting  of  white,  red,  and  burr 
oak  and  sugar  maple.  Of  the  total  forest  of  the  State  (pine  and  hard 
wood  mixed,  and  hard  wood),  it  is  safe  to  say  that  fully  one-half  has 
disappeared.  Of  the  total  area  of  hard  wood,  it  is  estimated  that  but 
4,000,000  acres  remain,  the  area  of  the  State  being,  in  round  numbers, 
54,000,000  acres. 

The  history  of  Iowa  is  that  of  the  prairie  States  generally.  The  stt- 
tlers  found  on  the  banks  of  the  Mississippi,  the  Des  Moines,  its  principal 
tributary,  and  other  streams,  a  considerable  amount  of  timber.  This  they 
proceeded  to  use  up,  after  the  manner  of  the  American  pioneer,  particu- 
larly when  he  encounters  timber  on  the  government  lands.  Nature 
has  since  been  repairing  damages,  but  native  timber  has  long  since 
ceased  to  be  a  matter  of  reliance.  In  1876  the  forest  area  of  Iowa 
was  estimated  at  2,300,000  acres,  the  area  of  the  State  being  35^000,000 
acres. 

Nebraska,  as  opened  for  settlement,  was  almost  entirely  destitute  of 
timber.  The  supply  was  confined  to  the  belt  along  the  shifting  banks 
of  the  Missouri,  largely  composed  of  willows  and  cottonwoods,  with  a 
hard  growth  in  tbe  bluffs  and  the  ravines  which  intersect  them.  At 
the  mouth  of  the  Platte  was  a  heavy  body  of  cottonwood,  and  along  the 
banks  of  that  stream,  where  it  was  entered  by  tributaries,  were  groves 
of  white  and  burr  oak  in  area  from  100  to  500  acres.  Within  the 
original  limits  of  the  Omaha  land  district,  containing  2,560,000  acres^ 
and  comprising  the  most  heavily  timbered  district  of  the  State,  the 
original  plats  showed  but  75,000  acres  of  timber. 

Kansas,  although  counted  among  the  "treeless"  States,  was,  in  the 
beginning,  blessed  with  more  forest  than  Nebraska.  Pike,  who  ex- 
plored the  country  in  1806,  speaks  of  the  region  now  comprising  the 
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east  third  of  the  State  as  a  good  country^  but  beyond  the  first  100 
miles  from  the  present  border  of  the  State  of  Missouri,  he  doubted  if 
the  country  could  be  settled  on  account  of  the  absence  of  wood.  Within 
twenty  years  a  fine  body  of  forest  extended  along  the  Kansas  River 
from  its  mouth  to  135  miles  west.  In  some  localities,  as  at  Topeka,  60 
miles  west  of  the  mouth  of  the  river,  the  body  of  timber,  comprising  fine 
specimens  of  every  tree  known  to  the  latitude,  was  six  miles  wide. 
Colonel  Fauntleroy,  in  urging  in  1852  the  establishment  of  the  post 
since  known  as  Fort  Biley,  at  the  point  where  the  Republican  and 
Smoky  Hill  unite  to  form  the  Kansas  River,  mentions  the  locality  as 
desirable  on  account  of  the  existence  of  one  of  the  finest  bodies  of  tim- 
ber in  the  West  The  banks  of  the  Neosho,  from  Council  Grove  to  the 
present  line  of  the  Indian  Territory,  were  heavily  timbered.  Large 
bodies  of  cottonwood  were  found  at  Lake  Sibley  and  other  points  on 
the  Republican.  The  Marais  des  Cygnes,  and  in  fact  nearly  all  the 
streams  of  Eastern  Kansas,  were  well  timbered.  Even  in  the  extreme 
north west<em  portion  of  the  State,  nearly  to  the  borders  of  the  plains  of 
Colorado,  fine  groves  existed  on  the  small  tributaries  of  the  Republican 
one  of  them  being  early  named  the  Driftwood.  After  all  the  ravages 
of  twenty  years  the  amount  of  timber  in  the  State  is  estimated  at 
2,560,000  acres,  or  4.92  per  cent,  of  the  whole  area- 
Colorado  had,  at  the  time  of  the  discovery  of  its  mines,  25  years  ago, 
a  great  body  of  pine,  spruce,  fir,  and  other  trees  covering  its  mountain 
sides.  In  1870  it  was  estimated  one-third,  possibly  one-half,  of  the  trees 
in  the  settled  portions  of  the  Territory  had  been  destroyed  by  fire  and 
ceaseless  slashing.  Since  that  period  railroads  have  penetrated  the 
country,  and  have  added  to  the  destruction  by  consuming  millions 
of  ties.  The  original  forest  lands  of  Colorado  are  now  being  converted 
into  deserts. 

Wyoming  is  a  country  of  high  plains  and  lofty  mountains.  In  1873 
it  was  estimated  that  there  were  2,000,000  of  acres  of  timber  in  !N^orth- 
western  Wyoming.  The  business  of  cutting  off  the  timber  for  railroad 
ties  has  been  going  on  for  many  years.  The  consumption  has  been  es- 
timated at  500,000  ties  per  annum.  Charcoal  burning  and  the  demand 
for  mining  purposes  have  also  diminished  the  native  timber.  The  ele- 
vation of  the  country  renders  it  liable  to  frost  every  month  in  the  year 
except  July,  which  enhances  the  difficulties  surrounding  artificial  for- 
estry. 

The  mountains  of  Montana  were  originally  covered  with  forests  of 
pine,  spruce,  fir,  cedar,  and  balsam.  These  forests  have  been  ravaged 
by  fire,  and  it  has  been  noticed  that  where  timber  is  once  destroyed  on 
these  mountains  it  is  not  followed  by  a  second  growth. 

Idaho  presents  great  contrasts  of  surface  and  vegetation.  The  finest 
body  of  red  cedar  on  the  continent  exists  in  this  Territory,  and,  on  the 
other  hand,  there  are  16,000,000  acres  of  sage-brush  lands,  which  are 
are,  however,  for  the  most  part,  susceptible  of  irrigation,  and  so  offer,  a 
field  for  tree  cultivation. 
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Dakota  is  a  prairie  coantry,  and  resembling  in  its  general  characteris- 
i  tics  the  adjoii^ng  portibns  of  Nebraska  and  Minnesota. 

It  will  be  seen  that  the  region  west  of  the  Mississippi  and  east  of  the 
Eocky  Monntains  comprises  a  great  variety  of  soil  and  climate,  and 
really  the  region  should  be  divided  into  great  districts,  each  to  be  made 
the  sabject  of  investigation  and  report.  In  such  a  division  one  district 
might  be  properly  made  of  Minnesota  and  Iowa  ;  another  of  Eastern 
Dakota,  Nebraska,  and  Kansas ;  another  of  Wyoming,  Western  Dakota, 
Montana,  Idaho,  and  Colorado ;  another  of  l^ew  Mexico  and  Arizona ; 
and  yet  another  of  Missouri,  Arkansas,  Louisiana,  Texas,  and  the  In- 
dian Territory.  In  some  sections  timber  grows  naturally  in  abundant 
supply;  in  others  the  need  is  planting  and  cultivation;  in  others  in 
addition  to  planting  and  cultivation,  irrigation  seems  a  necessity.  lu 
other  districts  the  question  is  that  of  preservation. 

Every  portion  of  our  country  is  interesting,  in  connection  with  the 
purposes  and  labors  of  the  bureau  of  forestry,  but  the  most  interest- 
ing field  of  research  and  labor  is  that  portion  of  the  continent  which  is 
embraced  within  the  limits  of  the  States  and  Territories  we  have  men- 
tioned, and  the  boundaries  of  which  were  defined  as  follows  by  Mr.  H. 
I  M.  Thomson,  of  Lake  Preston,  Dak.,  in  a  paper  read  before  the  Forestry 

Congress  at  Montreal  at  the  meeting  in  August,  1882 : 

The  Great  Plains  extend  from  the  soatbern  limit  of  the  Staked  Plains  in  Texas 
northwardly  abont  20  degrees  of  latitude  to  the  Saskatchewan  River  and  Hudson's 
Bay,  and  from  an  irregular  east  line,  commencing  in  Texas,  running  through  the 
i  eastern  part  of  the  Indian  Territory,  Eastern  Kausas  and  Nebraska,  Western  Iowa, 

tbe  big  woods  of  Minnesota,  and  the  Bed  River  of  the  North;  westwardly  of  this 
irregular  eastern  limit  an  average  distance  of  about  10  degrees  of  longitude  to  the 
foot-bills  of  tbe  Rocky  Mountains,  and  containing  an  area  of  abont  950,000  square 
miles.  If  aU  this  region  possessed  a  propitious  climate,  and  aU  the  soil  were  suscep- 
tible of  cultivation,  the  area  is  sufficient  to  make  3,800,000  farms  of  IGO  acres  each, 
and  which,  by  the  aid  of  a  proper  forest  economy,  may  be  made  capable  of  supporting 
an  agricultural  and  pastoral  population  of  fifty  millions. 


WHAT  HAS  BEEN  DONE. 

The  first  great  step  toward  the  promotion  of  forestry  in  this  country 
was  what  may  be  called  a  change  of  sentiment  in  regard  to  the  value  of 
forest  trees,  a  change  which  has  taken  place  within  the  last  half  century. 
The  pioneers  on  the  continent  made  their  settlements  along  a  heavily- 
timbered  coast,  and  for  the  better  part  of  two  centuries  literally  hewed 
their  way  toward  the  interior  of  the  country  until  the  great  prairies 
were  reached.  Trees  were  not  only  cut  down  for  use,  but  were  slashed 
and  burned  and  girdled.  It  seemed  to  be  the  purpose  of  the  early 
American  settler  to  destroy  as  far  as  possible  the  native  forest.  The 
woodman's  ax  was  the  symbol  of  civilization,  and  the  State  seal  of  In- 
diana bears  the  ^ure  of  a  wood-chopper. 

The  setting  out  of  orchards  was,  of  course,  the  work  of  the  earliest 
pioneers,  a  passion  for  fruit  trees  having  been  brought  from  England  ; 
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but  the  idea  that  a  forest  tree  was  of  any  value  except  to  be  used  up 
for  rails  or  posts  or  boards,  or  burned  tx)  ashes  for  pearlash,  is  of  com- 
paratively modern  origin.  Even  when  the  settler  reached  the  prairies 
of  Illinois,  where  timber  compared  with  the  older  states  was  very  scarce, 
he  does  not  appear  to  have  exercised  the  least  care  or  foresight.  If  he 
lived  near  the  bodies  of  forest  which  skirted  the  streams,  he  cut  them 
down  for  rails  or  cord  wood,  as  if  the  supply  was  inexhaustible,  and 
out  in  th^e  prairie  the  settler  contented  himself  with  hauling  green  wood 
a  long  distance  for  firing,  nor  dreamed  of  setting  out  groves  about  his 
house  which  should  supply  his  demand  for  fuel  at  less  trouble  and  ex- 
pense. 

Kindly  nature  strove  to  repair  damages,  and  in  many  instances  snc- 
cessfally.  And  when,  in  time,  men  heeded  the  warning  and  became 
less  lavish  in  the  work  of  destruction,  the  woodland  began  to  gain  in 
area,  until  in  many  parts  of  Illinois  it  is  now  much  greater  than  when 
the  country  was  first  settled.  In  time  came  the  discovery  of  coal,  which 
lessened  the  consumption  of  wood  for  fuel ;  and  the  question  of  material 
for  fencing  becoming  serious,  hedges  and  other  substitutes  for  posts, 
plank,  and  rails  were  resorted  to.  Thus  by  degrees  the  subject  of  the 
value  of  forest,  and  so  the  possibilities  of  forest  culture,  became  im- 
pressed upon  the  people ;  in  short,  forestry  became  a  subject  of  popular 
interest. 

An  augmentation  of  this  interest  came  with  the  settlement  of  the 
country  west  of  the  Mississippi,  and  more  especially  west  of  the  Mis- 
souri. Here  were  immense  treeless  areas,  and  believed  by  the  first 
explorers  to  be  uninhabitable  on  account  of  the  absence  of  forest  for 
building^  fencing,  or  even  fuel;  it  was  known  that  travelers  and  hunters 
traversing  these  plains  used  buffalo  chips  for  fuel.  And  yet  here  were 
millions  of  acres  of  surpassing  fertility,  opened  to  settlement  by  the 
passage  of  the  homestead  act;  and  the  progress  of  settlement  stimu- 
lated by  the  extension  of  the  railroads.  It  will  be  seen  that  under  these 
conditions  the  forest  question  became  one  of  the  first  importance.  The 
rivers  and  the  railroads  solved  the  problem  of  building  by  bringing  pine 
from  the  forests  of  the  North,  and  the  demand  for  fuel  was  met  in  part 
by  the  opening  of  mines  of  bituminous  coal,  which  seem  providentially 
to  exist  in  most  prairie  countries.  The  fence  question  was  met  in  Ne- 
braska and  Kansas  by  the  general  adoption,  after  much  discussion,  of  the 
herd  law,  which  does  away  with  large  farm  inclosures.  In  the  settlement 
of  these  trans-Missouri  States  every  step  tended  to  reveal  the  transcend- 
ent value  of  forests.  The  lack  of  them,  though  supplied  as  we  have  said, 
was  felt,  and  as  soon  as  horticultural  and  agricultural  societies  were 
formed,  tree-planting  became  a  subject  of  eager,  active,  and  constant  dis- 
cussion, and  so  has  continued  to  be  ever  since.  It  is  safe  to  say  that 
there  has  scarcely  been  a  number  of  an  agricultural  or  horticultural  paper 
issued  in  the  States  of  Minnesota,  Iowa,  Nebraska,  or  Kansas,  in  which 
the  subject  of  tree-planting  has  not  been  discussed. 
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The  first  efforts  to  repair  the  deficiencies  of  nature  were  those  made 
by  individuals.  All  throngh  the  country  embraced  in  the  limits  of  this 
report  is  found  a  tree  of  quick  and  early  growth,  requiring  little  in  the 
way  of  sustenance,  living  a  long  time  on  water  alone,  planting  itself  in 
the  most  unexpected  places  and  sowed  by  the  busy  winds.  This  tree 
is  the  Cottonwood,  and  being  the  first  at  hand  it  was  everywhere  seized 
upon  by  the  settler  and  planted  by  thousands  about  the  homestead 
shanty,  along  the  boundaries  of  the  prairie  claim,  and  in  the  little  public 
squares  and  along  the  streets  of  the  villages  which  spring  up  iu  a  week 
or  a  month.  Although  time  and  trial  have  proved  that  the  Cottonwood 
will  not  sustain  itself  on  the  high  prairie  unless  carefully  cared  for, 
dying  like  the  Indian  with  the  growth  of  civilization,  it  will  yet  be  held 
in  remembrance  in  this  western  (country  as  the  first  of  trees,  and  its 
planting  as  the  beginning  of  forestry.  Many  a  settler  in  years  to  come 
will  recount  how  the  armful  of  little  cotton  woods,  which  he  pulled  with 
his  hands  on  the  sandy  bank  of  the  river  and  carried  to  his  claim,  fur- 
nished in  time  the  first  shelter  from  the  fierce  winds  and  the  burning 
sun. 
In  time  the  pioneer  tree  was  followed  by  others,  the  black  walnut,  the 
I  maples,  the  box  elder,  the  catalpa,  and  with  wonderful  success.    The 

denizen  of  the  town  in  Minnesota,  Iowa,  Kansas,  and  Nebraska  proved 
i  quite  as  enthusiastic  a  tree-planter  as  the  farmer  in  the  country,  and 

in  Kansas  the  newer  the  town,  as  a  rule,  the  more  zeal  has  been  dis- 
i  played  in  the  matter  of  tree-planting.    Lawrence,  the  university  city 

[  of  Kansas,  after  twenty-five  years  is  a  town  full  of  verdure ;  but  the 

;  same  is  true  of  Wichita,  a  town  which  seven  years  ago  stood  treeless 

i  on  the  bare,  sandy  bank  of  the  Arkansas. 

As  to  the  results  of  individual  effort,  without  encouragement  firom 
the  State  or  from  societies,  a  small  portion  of  the  immense  amount  of 
evidence  which  might  be  furnished  is  herewith  submitted. 

The  latest  standard  authority  on  tree  culture  in  Kansas  is  the  "  Sec- 
ond report  on  Forestry,  by  the  Kansas  State  Horticultural  Society.^  In 
this  pamphlet,  in  the  shape  of  county  reports,  is  briefly  summarized  the 
results  of  tree-planting  in  Kansas,  together  with  the  teachings  of  expe- 
rience in  regard  to  proper  varieties,  &c. 

The  counties  reporting,  through  careful  observers  and  practical  tree- 
growers,  are  Allen,  Atchison,  Barbour,  Barton,  Butler,  Chautauquai, 
Ch.erokee,  Crawford,  Cloud,  Cowley,  Davis,  Dickinson,  Edwards,  Ellis, 
Elk,  Harper,  Harvey,  Jackson,  Jefferson,  Jewell,  Johnson,  Kingman, 
Labette,  Leavenworth,  Lincoln,  Lyon,  Marshall,  Miami,  Mitchell,  Mac- 
pherson.  Montgomery,  Morris,  Pratt,  JN^ess,  JS^emaha,  Neosho,  Ottawa, 
Pawnee,  Pottawatomie,  Eeno,  Rice,  Rush,  Russell,  Sabne,  Sedgwick, 
Sumner,  Wallace,  Washington,  and  Woodson.  A  glance  at  the  map  of 
Kansas  will  show  that  these  counties  represent  every  variety  of  soil  and 
climate  within  the  limits  of  the  State,  and  from  the  earliest  settled  coun- 
ties, on  the  banks  of  the  Missouri,  to  the  newest,  far  out  on  the  high 
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plains,  and  from  the  Nebraska  line  to  the  Indian  Territory.    The  high- 
est of  high  prairie  and  the  low  level  bottoms  of  the  Arkansas,  but  a 
few  feet  above  the  level  of  the  river,  alike  send  the  same  report,  "Tim- 
ber culture  seems  to  be  made  profitable  in  this  county.'' 
Taking  the  older  counties,  Leavenworth  reports : 

Timber  groves  were  planted  in  1860,  of  cottonwood  chiefli',  and  on  upland,  many 
of  which  are  50  feet  high. 

And  taking  the  newer  counties,  Saline  reports : 

The  ago  of  the  oldest  successfully  grown  timber  lot  or  grove  in  the  county  is  not 
over  ten  years  old ;  was  planted  on  low  lands,  and  composed  of  cottonwood.  The 
average  diameter  of  these  trees  is  12  inches  and  the  height  50  feet. 

The  correspondent  from  Sumner  County  reports: 

Timber-growing  can  be  made  a  profitable  investment.  My  first  planting,  now  eight 
years  old,  affords  me  posts  and  poles  for  their  uses  on  the  farm  and  considerable  fuel. 
I  would  not  be  without  it  for  $50  an  acre. 

These  extracts  are  from  the  report  two  years  old ;  as  to  later  evidence, 
Hon.  Martin  Allen,  of  Ellis  County,  an  old  resident  of  extreme  western 
Kansas,  writes: 

I  have  myself  been  cntting  and  using  timber  for  a  number  of  years  that  has  grown 
on  the  prairie  since  I  came  here,  and  many  others  within  my  knowledge  are  doing 
the  same.  Even  the  slow-growing  black  walnut  has  made  annual  additions  of  near 
an  inch  in  the  diameter  of  its  trunk. 

Hon.  H.  C.  St.  Clair  writes  from  Belle  Plain,  Sumner  County,  Kansas : 

*  In  this  county  there  are  thousands  of  acres  of  cultivated  timber.  Every  good 
farmer,  one  that  has  now  come  to  stay,  has  from  one  to  ten,  and  some  twenty,  acres  in 
timber,  consisting  of  cottonwood,  walnut,  ash,  elm,  box  elder,  maple,  ailanthus,  and 
catalpa.  It  is  true  that  some  varieties  are  of  slow  growth,  and  a  beetle  destroys  the 
cottonwood  on  the  high  lands;  but  where  timber  lots  are  cultivated  like  an  orchard, 
as  they  should  be,  timber-raising  is  a  success,  and  money  spent  by  the  government  to 
encourage  timber  culture  on  the  plains  is  well  spent. 

Theodore  Boggs  writes  from  McPherson  County,  in  Western  Kansas : 

There  have  been  a  great  number  of  timber  filings  made  in  this  county,  and  while 
some  of  them  have  been  changed  to  homestead  or  pre-emption  en  tries,  there  are  a  great 
many  timber  claims  under  a  good  state  of  cultivation,  and  the  trees  in  most  instances 
are  healthy  and  doing  well.  I  have  trees  on  my  farm  near  McPherson  planted  in  the 
spring  of  1873  that  are  as  large  at  the  butt  as  a  man's  thigh,  and  they  are  healthy  and 
show  no  signs  whatever  of  decay.  The  repeal  of  the  timber-culture  act  would  be  a 
very  bad  thing  for  the  plain  regions,  and  I  should  be  sorry  to  have  it  done.  There 
are  timber  claims  in  this  county  that  could  not  be  had  for  1^,000,  and  inside  of  five 
years  they  cannot  be  had  for  $10,000.  There  is  no  question  about  the  success  of  tim- 
ber on  these  prairies  if  it  is  only  planted  and  cared  for. 

So  much  may  be  gathered  of  the  results  of  tree-planting  in  Kansas. 

Nebraska  in  the  matter  of  systematic  forestry  is  far  in  advance  of 
Kansas.  Possessing  a  much  smaller  area  of  natural  timber  than  Kan- 
sas, the  efforts  of  the  people  to  cultivate  artificial  forests  have  been  more 
vigorous.  The  statement  is  made  by  J.  T.  Allen,  forester  of  the  Union 
Pacific  Railroad,  that  Nebraska  has  now  growing,  and  in  the  best  pos- 
sible condition,  forty-five  million  of  forest  trees,  and  this  planting  ex- 
tends 300  miles  west  of  the  Missouri  River. 
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SUCCESS  OF  THE  MENNONITES. 

Under  our  homestead  system,  in  fact  under  the  general  system  by 
which  the  West  has  been  settled,  there  have  been  exhibited  few  of  the 
benefits  of  co-operation.  Each  settler  is  independent.  He  is  supreme 
on  his  own  quarter-section,  giving  and  receiving  little  help  from  others. 
Were  this  different,  did  the  settlers  of  a  given  district  join  with  each 
other  in  developing  the  country,  did  they  combine,  for  instance,  in  the 
great  work  of  rendering  the  land  beautiful  and  profitable  with  trees, 
much  could  be  done.  How  much  is  shown  by  the  example  of  the  Men* 
nonites  in  Kansas !  These  people,  bound  together  by  a  community  of 
race  and  religion,  and  the  fact  that  they  were  all  alike  ^^  pilgrims  and 
strangers "  in  this  country,  emigrated  from  Russia  in  large  bodies  in 
1876  and  1877,  and  settled  for  the  most  part  in  the  counties  of  Harvey, 
McPherson,  Marion,  Butler,  and  Beno.  They  bought  land  in  severalty, 
yet  in  contiguous  tracts,  and  have,  without  being  allied  in  any  social- 
istic bond,  aided  each  other  in  their  labors.  Settling  in  an  open  prairie 
country  they  have  transformed  it.  Being  intelligent  tree-planters  they 
have  surrounded  their  dwellings  with  fruit  and  forest  trees,  so  that  at  a 
little  distance  a  Mennonite  settlement  looks  like  a  grove.  They  early 
introduced  the  culture  of  the  Eussian  mulberry,  which,  under  their  sys- 
tem of  careful  cutting,  furnishes  in  three  years  from  the  start  abundant 
fuel,  beside  fruit,  and  the  leaves  for  feeding  the  silk-worms.  The  same 
care  and  skill  everywhere  displayed  would  transform  the  great  plains 
and  change  the  climate  of  the  western  half  of  the  United  States. 

ABBOB  DAY. 

An  instance  of  the  value  of  united  action,  even  though  for  a  briei 
period,  is  seen  in  the  institution  of  "  Arbor  Day."  The  credit  of  desig- 
nating a  certain  day  in  the  year  when  men,  women,  and  children  shall 
join  in  planting  jtrees  is  due  first  to  the  State  of  Nebraska.  It  was  later 
taken  up  by  the  State  Forestry  Association  of  Minnesota,  and  on  the  first 
Arbor  Day  in  that  State,  in  1876,  1,500,000  trees  were  planted.  Pre- 
miums were  offered  by  the  State  Forestry  Association  and  by  individ- 
uals until  every  farmer  in  Minnesota  seems  to  be  a  forester.  In  Iowa 
Arbor  Day  has  become  a  fixed  institution.  In  Kansas  the  day  was  first 
observed  by  the  citizens  of  Topeka,  who  turned  out  under  a  proclama- 
tion from  the  mayor  and  filled  the  capitol  grounds  with  trees,  which 
remain  to  this  day.  The  governors  of  Kansas  have  since  issued  their 
proclamations  for  the  observance  of  Arbor  Day,  which  has  been  observed, 
however,  principally  by  the  school  children  who  have  by  their  efforts 
greatly  beautified  many  school  grounds  in  the  State. 

ACTION  OF  EAILBOAD  COMPANIES. 

We  have  spoken  heretofore  of  the  work  of  individuals.  The  work  of 
forestry  has  been  carried  on  to  some  extent  by  railroad  companies,  but 
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not  to  tl^e  extent  desirable.  The  Atchison,  Topeka  and  Santa  ¥6  Eail- 
road  Company  in  Kansas  some  years  ago  employed  a  forester,  but  after- 
wards, probably  believing  that  the  experience  of  private  parties  had 
fully  demonstrated  the  fact  that  trees  would  grow  to  the  extreme  west- 
em  limits  of  Kansas,  abandoned  the  experiment.  The  following  state- 
ment is  instructive  in  this  connection:  Under  date  of  October  18, 1882, 
Mr.  G.  H.  Longstreth,  late  forester  of  the  Atchison,  Topeka  and  Santa 
¥6  Eailroad  Company,  speaking  of  the  efforts  of  that  corporation  to 
grow  trees  on  the  great  plains,  after  it  had  been  a  question  of  great 
doubt  whether  trees  could  be  grown  there  at  all,  states  that,  in  connec- 
tion with  S.  T.  Kelsey,  in  1873,  he  commenced  tree-planting  at  Hutchin- 
son, Kans.,  working  from  there  westward.    He  says: 

The  object  of  oar  work  was  to  settle  this  question  and  learn  as  far  as  possible  what 
kinds  of  trees  were  best  adapted  to  this  part  of  the  State  for  forest  purposes.  We 
did  not  do  much  until  the  spring  of  1874,  when  we  did  considerable  in  the  way  of 
planting  seeds  and  cuttings,  most  of  which  grew  and  promised  well.  In  February, 
1875,  Mr.  Kelsey  left  the  work,  after  which  I  continued  the  planting  and  growing  of 
trees  until  1879,  when,  having  the  grounds  aU  filled  out  and  trees  in  such  shape  as  to 
require  but  little  care  thereaftor,  the  railroad  company  concluded  best  to  discontinue 
the  work  and  not  plant  any  further. 

Since  1879  the  trees  have  had  no  work  expended  on  them  whatever.    Below,  I  give 
notes  of  growth  and  number  of  trees  now  growing,  ^ich  I  took  a  few  days  since : 

First  point,  Hutchinson,  is  180  miles  west  of  the  east  )ine  of  the  State;  elevation, 
1,500  feet ;  soil,  light,  sandy  loam.    Here  are  now  growing — 

"No.  of  trees. 

Cottonwood,  30  to  50  feet  high 1,000 

Box-elder  (ash-leaved  maple),  15  to  20  feet  high 8, 000 

Black  walnut,  12  to  18  feet  high 2,500 

Green  ash,  15  to  20  feet  high 3,600 

Ailanthus,  18  to  24  feet  high .  1 1,200 

CataJpa,  16  to  20  feet  high 2,000 

Elm,  15  to  18  feet  high ^ 200 

Honey  locust,  15  to  25  feet  high 500 

Gray  willow,  30  to  40  feet  high 500 

Hackberry,  6tol0feet  high 500 

Softmaple,  12  to  20  feet  high 1,000 

Coffee  bean,  4  to  6  feet  high 3,000 

Ellin  wood,  the  next  point,  is  40  miles  faither  west;  elevation,  1,750  feet;  soil,  a 
black,  sandy  loam,  with  a  tenacious  subsoil.    Here  are  now  growings- 
Soft  maple,  16  to  20  feet  high 600 

Honey  locust,  15  to  20  feet  high 1 400 

Catalpa,  15  to  20  feet  high 1,800 

Box-elder  (ash-leaved  maple),  15  to  18  feet  high 500 

Ailanthus,  18  to  20  feet  high 300 

Osage  orange,  12  to  15  feet  high .-.  2,000 

Cottonwood,  30  to  40  feet  high 2,000 

Green  ash,  12  to  15  feet  high 1,500 

Black  walnut,  12  to  18  feet  high 4,000 

Gray  willow,  25  to  30  feet  high 600 

Hackberry,  8  to  12  feet  high 400 

Elm,  15  to  18  feet  high 500 
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J  Garfield,  the  next  point,  is  43  miles  weat  of  Ellin  wood;  elevation,  2,100  feet ;  soil, 

>  light  loam.    The  following  trees  are  growing  here : 

Cottonwood,  20  to  30  feet  high 4,000 

Box-elder,  12  to  15  feet  high 2,700 

Ailanthus,  15  to  18  feet  high 5,000 

Black  walnut,  12  to  15  feet  high 4,000 

Soft  maple,  12  to  15  feet  high 800 

Catalpa,  10  to  14  feet  high .*. 500 

Honey  locust,  15  to  20  feet  high 400 

Green  ash,  8  to  12  feet  high 2,000 

Gray  willow,  20  to  25  feet  high 200 

The  above  is  a  brief  description  of  the  results  of  our  work  down  to  the  present 
time.  All  of  these  trees  have  been  grown  from  seeds  and  cuttings.  The^ondilions  have 
been  such  as  to  put  the  trees  to  severe  tests.  There  has  been  no  extra  work  done 
with  them.  They  have  been  simply  planted  and  cultivated  well.  It  has  been  stated 
that  we  irrigated  a  part  of  our  ground.  This  is  not  the  case.  Our  trees  never  received 
i  any  water  except  what  fell  from  the  clouds.    All  of  these  trees  at  the  present  time 

(show  a  promising  and  healthy  appearance,  with  all  prospects  of  making  a  rapid  and 
mature  growth  in  the  future.    This  work  has  demonstrated  beyond  any  question  of 
doubt  that  trees  will  grow  here  with  all  success  whenever  planted  intelligently  and 
{  cultivated  and  taken  care  of  as  they  should  be. 

It  will  be  seen  that  the  Atchison,  Topeka  and  Santa  F^  Company  went 
no  further  than  experiment  to  demonstrate  that  the  growth  of  trees  was 
possible  in  the  region  traversed  by  its  line.  The  same  was  true  of  the 
Kansas  Pacific,  now  the  Kansas  Division  of  the  Union  Pacific.  Several 
experimental  gardens  or  nurseries  were  started  under  the  direction  of 
the  company,  but  abandoned  years  ago.  Settlers  in  the  same  counties 
where  these  experimental  groves  were  planted,  have,  on  hundreds  of 
timber  claims,  settled  the  point  at  issue. 

The  Burlington  and  Missouri  Biver  Railroad,  in  Nebraska,  carried  on 
some  experiments  for  a  short  time,  in  the  way  of  planting  trees  along 
cuts  for  snow  fences. 

The  Missouri  River,  Fort  Scott  and  Gulf  Railroad  Company  has  en- 
tered upon  the  work  of  forestry  proper,  that  is,  the  raising  of  trees 
for  actual  use. 

R.  Douglas  &  Son,  of  Waukegan,  III.,  have  a  contract  with  this  rail- 
road, which  runs  from  Kansas  City  south^  in  Kansas,  near  the  line  of 
Missouri,  to  and  beyond  Fort  Scott,  Kans.,  to  plant  two  sections  of 
land  in  trees.  One  of  these  is  located  at  Farlington,  and  the  other  at 
Hunnewell,  nearby.  These  places  are  about  125  miles  south  of  Kansas 
City,  Mo.  Of  the  Farlington  plantation  Mr.  Douglas,  under  date  of 
October  24, 1882,  writes : 

Three  hundred  and  twenty  acres  ai'e  planted,  and  we  are  now  planting  160  acrea 
more.  That  will  be  finished  before  winter  sets  in,  or  before  April  1,  1883.  The  plan- 
tation consists  of  catalpa  (specioaa),  with  the  exception  of  a  few  acres.  They  are 
all  planted  4  by  4  feet  apart,  containing  2,720  trees  t>o  the  acre.  The  laud  is  pre- 
pared same  as  for  com,  and  the  trees  are  planted  with  spades.  The  catalpa  trees 
planted  in  1878,  after  four  summers'  growth,  are  10  to  15  feet  high  and  2^  to  3^  inches 
in  diameter.  Three  years  planted,  5  to  9  feet;  two  years  planted,  3^  to  6  feet  (a 
drought  last  year) ;  one  year  planted,  3  to  4  feet.    On  rich  Ifvnd  these  trees  shade  the 
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ground  hfter  two  years'  caltivation.    On  poorer  land  they  require  three  years'  cultiva- 
tion. 

On  the  HunneweU  plantation,  3  miles  from  Farlington,  we  have  already  planted 
175  acres  catalpa  {ipeoiosa)  and  ailanthusi  and  60  acres  of  the  white  ash.  The  catalpa 
are  one  and  two  years  planted ;  we  will  have  285  acres  on  the  above  plantation 
between  now  and  April  next,  all  catalpa  and  ailanthus,  making  560  acres  on  the  Hun- 
neweU plantation.  Our  contract  requires  2,000  trees  to  the  acre  when  they  are  4  to  6 
feet  high.  Nearly  every  acre  on  both  plantations  will  contain  2,500  trees ;  every 
acre  will  contain  over  2,000  trees. 

Beside  the  Missouri  River,  Fort  Scott  and  Gulf,  the  only  other  rail- 
road company  reported  as  engaged  in  forestry  is  the  Saint  Louis,  Iron 
Mountain  and  Southern.    Mr.  Kerrigan,  superintendent,  writes: 

We  have  no  trees  planted  on  our  road  excepting  50,000  catalpa  trees  on  right  of 
way  near  Charleston,  Mo.  We  have  a  plantation  or  farm  of  catalpa  trees  (100,000 
trees)  on  Belmont  branch,  18  miles  from  Belmont,  Mo.  The  above  were  all  raised 
firom  seed.  We  also  have  a  catalpa  farm  of  250,000  trees  at  Berti*and,  Mo.,  about 
20  miles  from  Bird's  Point,  on  the  Cairo  branch  of  this  road.  These  were  planted  in 
June,  1880,  from  slips.  Have  been  cultivated  twice,  and  are  now  in  fine,  thrifty  con- 
dition. Will  average  about  8  feet  high,  and  will  not  require  any  cultivation  after 
next  year. 

THE  TnCBEE-CULTUEE  ACT. 

The  general  government,  acting  through  Congress,  has  confined  its 
encouragement  of  forestry  mainly  to  the  passage  of  the  timber-culture 
act,  which  grew  out  of  the  homestead  law,  and  is  designed  to  be  supple- 
mentary to  it.  The  original  Congressional  timber-culture  act  became 
a  law  March  3, 1873.  It  was  amended  March  13, 1874,  and  was  on  the 
14th  of  June,  1878,  changed  to  the  shape  it  now  bears,  and  since  the 
date  of  its  last  amendment  most  of  the  entries  under  the  law  have  been 
made.  That  is,  the  law  has  been  in  practical,  extensive,  working  oper- 
ation but  four  years. 

As  showing  the  extent  of  operations  under  the  act,  the  following  table, 
furnished  by  Hon.  N.  C.  McFarland,  Commissioner  of  the  General  Land 
Oflftce,  is  given : 

tatement  of  ths  ntmber  and  area  of  entries  under  the  timber-culture  laws  in  the  different 
States  and  TerritarieSf  hy  fiscal  years,  from  th^  heginmng  of  operations  to  June  30,1882. 


States  and  Territories. 


Arizona. ... 
California .  . 

Colorado 

Dakota 

Iowa 

Kansas 

Minnesota . . 
Nebraska... 
Washington 
Wyoming... 
Idaho 


Total 


1873. 


No.  of 
entries. 


24 
1 

60 

95 

137 


319 


Acres. 


829.75 


3,560.00 
145.90 

9, 642. 17 
14, 710. 15 
21,858.07 


50, 246. 04 


1874. 


No.  of 
entries. 


2 

59 

17 

865 

33 

1,954 

804 

2,164 

22 

1 

2 

5,923 


Acres. 


196.51 

8, 878. 06 

2. 272. 24 

124,997.29 

3, 816. 05 

282, 479.  07 

113, 131. 68 

312, 712. 09 

2,482.22 

80.00 

180. 83 

851,225.99 
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States  and  Territoriea. 


Ariaona 

Arkanaaa — 

Califomia 

Colorado 

Dakota 

loira 

Eanaaa 

Minnesota . . . 
Nebraska.  .. 
New  Mexico. 

Oregon 

TJtah 

Washington . 
Wyoming . .. 
Idaho 


Total 


1876. 


No.  of 
entries. 


105 

27 

461 

02 

1,266 

400 

1,001 


81 

1 

21 


Aozea. 


820.00 


20.065.63 

3,463.82 

61, 060. 75 

0, 127. 62 

168,260.06 

63, 673. 73 

130, 804. 26 


882.68 


3,824.14 

180.47 

2,688.25 


3,662 


478.604.21 


1676. 


No.  of 
entries. 


Acres. 


10 

S 

136 

46 

842 

00 

1,864 

1,070 

834 

7 

18 

8 

64 

1 

17 


I 


4,488 


1, 107. 15 

231.02 

20,624.83 

6,614.22 

110,835.23 

8.563.42 

185,506.43 

140,126.30 

106,400.74 

1,128.00 

1, 703. 18 

800.88 

5,374.28 

160.00 

1,073.80 


560.017.07 


States  and  Territories. 


Arizona. .... 
Califomia. . . 

Colorado 

Dakota 

lo-vra 

yannaa ...... 

Minnesote  . . 
Montana..... 

Nebraska 

Nevada 

New  Mexico. 
Oregon 

xjuSi 

Washington , 
Idaho 


Total 


1877. 


No.  of 
entries. 


21 

75 

28 

476 

50 

1, 666 

561 

8 

706 

2 


10 

8 

148 

52 


8,810 


Acres. 


2,440.00 

10, 586. 05 

3,843.83 

68,266.02 

4, 701. 56 

238,020.44 

76, 021. 68 

308.60 

00, 812. 00 

240.00 


2,600.87 

338.60 

10, 746.  76 

7,036.01 


624.661.86 


1878. 


No.  of 
entries. 


11 

60 

126 

3,760 

80 

4,031 

2,603 

0 

1,408 

6 

2 

180 

0 

662 

168 


13.061 


Acres. 


1,600.00 

8,020.42 

17,436.73 

670, 804. 04 

7,635.47 

603,206.17 

377,017.78 

060.00 

105,306.68 

600.00 

320.00 

18,446.31 

1,280.00 

78,237.00 

22, 16a  53 


1, 002. 03&  03 


Statea  and  Territories. 


Arizona .... 
Califomia. .. 

Colorado 

Dakota , 

Iowa 

Kansas 

Lonisiana.... 
Minnesota... 
Montana..... 

Nebraska 

Nevada 

New  Mexico . 

§2r.:::: :: 

Washington . 
Wyoming-.., 
Idaho 


Total 


1870. 


No.  of 
entries. 


21 

112 

121 

4,675 

73 

7.776 

1 

1,847 

27 

8,183 

1 

14 

130 

0 

562 


162 


18,620 


Aorea. 


S, 

16, 
728, 

6. 
1.1«7, 

257, 

8, 

466, 

1, 
18. 

1, 

78. 


280.00 
468.81 
142.03 
687.83 
577.67 
682.77 
80.43 
642.60 
134.20 
068.04 
160.00 
SOL  03 
446.21 
280.00 
237.00 


22,013.03 


2, 775, 502. 66 


1880. 


No.  of 
entries. 


Aorea. 


214 

5,676 

67 

2,801 

1 

000 

61 

3,202 

6 

24 

482 

35 

803 

0 

181 


14,644 


719.65 

12. 120. 31 

30, 302. 14 

868,748.30 

4, 714. 05 

408,261.74 

40.00 

123,786.36 

6,885.32 

476. 275. 87 

660.00 

2.887.05 

73,061.66 

4,044.05 

134,637.65 

240.00 

23,300.04 


2,160,484.18 
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Statement  of  the  number  and  areas  of  entries  under  the  timber-culture  laws,  ^-o. — Coutimied. 


1881. 


3882. 


States  and  Territories. 


Arizona 

('alifomia 

Colorado 

Dakota 

Iowa    

Kansas : 

Louisiana 

Minnesota 

Montana. 

Nebraska ' 

Nevada 

New  Mexico ' 

Oregon 

Utah     

Waahinsrton ' 

Wisconsin 

Wyoming 

Idaho 

Total 


No.  of 
entries. 

Acres. 
760. 00 

No.  of 
entries. 

9 

Acres. 

6 

1, 352. 77 

201 

24,  538.  28 

306 

39,  882.  99 

195 

26,  473.  31 

329 

47, 436.  05 

5, 133 

868,  400.  36 

9,368 

1,  466,  532. 34 

55 

3,  644.  25 

82 

6,  235. 62 

1,9-24 

268,  575.  U9 

1,  933 

273,  053. 55 

19 

2.  293.  40 

7 

1  004.02 

1,168 

167,  582. 16 

1,220 

176,741.42 

131 

16,  535.  20 

266 

35, 409.  94 

1,682 

240,  306.  94 

2,086 

298,  520. 11 

7 

1, 040.  00 

10 

1,  520. 00 

16 

2,  039.  28 

24 

3,  351. 99 

212 

31, 178. 40 

590 

88,  03a  77 

35 

3,  921.  52 

32 

3, 831. 71 

540 

77, 008.  62 

603 

87, 524. 76 

1 

40.00 
784.30 

5 

20 

2,284.44 

224 

28. 680. 26 

272 

33, 965.  61 

11,554 

1, 763, 799.  35 

17, 157 

2, 566, 686. 09 

By  this  table  it  will  be  seen  that,  since  the  passage  of  the  original  act 
in  1873,  93,246  filings,  covering  13,637,146  acres,  have  been  made.  Of 
that  amonnt  there  have  been  entered  since  the  passage  of  the  amended 
law  in  1878,  11,177,510  acres. 

Of  this  amount  of  13,637,146  acres  on  which  timber  filings  were  ori- 
ginally made,  it  is  safe  to  say,  from  information  received  from  various 
government  land  oflBces  in  the  prairie  States  and  Territories,  that  at 
least  one-third  has,  for  various  causes,  been  cancelled  or  entered  under 
other  acts,  leaving,  say,  9,000,000  acres  held  for  the  present  under  the 
provisions  of  the  timber-culture  act. 

Before  giving  an  opinion  as  to  the  practical  operations  of  the  law, 
attention  is  called  to  the  statements  of  those  who^  from  official  position 
or  other  circumstances,  may  be  supposed  to  have  the  best  opportunities 
for  practical  observation  of  the  workings  of  the  act  and  the  amend- 
ments it  needs  to  make  it  more  etficieiit,  Hon.  Charles  A.  Morris,  regis- 
ter of  the  United  States  land  office  at  Larned,  Kans.,  writes: 

I  have  to  state,  in  reply  to  your  letter,  that  there  have  heen  made  at  this  office, 
eince  it  ojiened  for  public  business,  February  15,  1875,  4,611  timber-culture  entries, 
embracing  about  700,000  acres,  and  of  these  entries  there  have  been  canceled  by  con- 
test and  voluntary  relinquishment  about  one-third,  embracing  about  233,000  acres. 

The  object  of  the  timber-culture  law  is  to  em-ourage  and  foster  the  growth  of  tim- 
ber on  the  western  prairies,  and  the  fact  that  it  is  not  more  generally  successful  is 
owing  to  the  traffic  in  *•  claims,"  entered  under  its  provisions  by  claimants  who  ap- 
propriate public  lands  under  this  law  for  speculative  purposes,  and  when  opportunity 
oifers,  sell  to  homestead  and  pre-emption  settlers;  thereby  not  only  defeating  the  ob- 
ject of  the  law,  but  forcing  the  new  comer  to  pay  a  bonus  to  secure  a  desirable  location 
for  a  home  which  he  otherwise  might  have  obtained  at  a  minimum  cost,  to-wit,  the 
government  fees.  This  evil  can  bo  remedied  and  the  law  made  effective,  and  the 
growth  of  forest  tre^s  on  the  western  prairies  assured,  by  so  amending  the  timber- 
culture  act  of  June  14, 1878,  as  to  provide  that  land  once  entered  under  its  provisions 
be  ever  afterwards  appropriated  thereunder,  and  not  subject  to  entry  under  any  other 
7465 2 
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r  law.    I  -would  snggest  that  section  3  of  the  timber-culture  act,  approved  June  14, 

I  1878,  be  amended  as  follows,  viz : 

f  ^^  And  he  it  further  provided.  That  lands  once  appropriated  under  this  act  shall  not, 

Y  in  case  of  the  cancellation  of  a  timber-culture  entry  or  from  any  cause,  be  subject  to 

j^  entry  under  any  other  law,  but  shall  be  only  subject  to  entry  under  this  act." 

An  amendment  of  this  kind  woald  stop  speculation  of  the  nature  I  have  stated,  and, 
in  my  judgment,  insure,  beyond  question,  the  successful  growing  of  timber  in  Kansas, 
for  land  once  entered  under  this  law  would  be  thereafter  forever  dedicated  to  the  suc- 
cessful growing  of  timber,  and  title  could  only  be  obtained,  be  he  original  claimant  or 
otherwise,  by  making  the  growing  of  timber  a  success,  audit  has  already  been  demon- 
strated that  timber  can  be  successfully  grown  even  in  western  Kansas,  by  honest  and 
intelligent  effort. 

E.  A.  Knidler,  register,  and  C.  H.  Gould,  receiver  of  the  United  States 
land  office,  at  Miles  Cit^',  Mont.,  present  some  valaable  ideas  about  the 
operations  of  the  timber-culture  act  in  the  following  letter : 

We  would  state  that  the  intention  of  the  act  is  excellent.  Theoretically  the  law  is 
good,  but  in  the  practical  application  of  the  same  it  has  proved  very  faulty. 

It  is  an  excellent  law  for  speculators  in  prospective  town  sites,  as  one  person  at  least 
in  eastern  Montana  has  discovered,  said  person  taking  up  a  ''tree  claim*'  at  the  coat 
of  $14,  and,  before  expending  one  jHsnny  for  breaking,  even,  received  $5,000  for  his 
relinquishment. 

We  are  of  the  opinion  that  out  here  nine  persons  out  of  ten,  who  make  timber-oul- 
tme  entries,  do  not  expect  to  ever  plant  a  cutting,  slip,  or  to  sow  a  seed  of  a  tree. 

The  lands  most  sought  after  in  this  land  district  are  the  bottom  lands  along  the  Yel- 
lowstone, the  Tongde,  Powder,  and  Rosebnd  rivers,  and  nearly  every  section  alon^ 
and  skirting  those  streams  contains  more  or  less  timber.  The  average  speculator  en- 
deavors to  take  the  best  bottom  lands  and  with  just  as  many  trees  upon  the  section^ 
and  frequently  npou  the  tract  actually  entered  under  the  timber-onltnre  laws,  as  they 
dare  or  can ;  they  hold  the  land  a  year  or  two,  and  then,  if  it  is  not  contested  as  frand- 
nlent,  they  relinquish  their  entry,  asking  that  their  right  and  fee  and  commissions  be 
retomed  to  them,  upon  the  ground  that  the  entry  cannot  be  confirmed,  the  land  not 
being  subject  to  timber-culture  entry.  There  has  not  been  to  our  knowledge  a  cut- 
ting, seed,  or  a  tree  planted  upon  a  timber-culture  claim  in  this  land  district,  hot  Cot- 
tonwood trees  have  been  planted  in  the  yards  and  streets  in  town,  and  nearly  all  have 
grown,  although  the  ground  has  never  been  prepared  or  cultivated.  In  our  opinion, 
trees  can  be  successfully  raised  upon  prairie  laud  by  cai'eful  and  int-elligent  care  and 
culture. 

We  think  the  present  timber-culture  laws  should  be  repealed  or  amended  as  follows, 
viz: 

1st.  The  applicant  should  be  required  to  swear  that  he' personally  examined  the. 
whole  section  of  640  acres,  finding  the  comers  of  the  same,  and  that  there  is  not  at 
the  date  of  the  affidavit,  and  apparently  never  has  been,  upon  the  said  640  acres  any 

trees,  shrubs  or  brush  growing  thereon,  excepting (describing  the  growth). 

Thiswould  enable  the  local  officers  to  judge  by  the  allidavit  as  to  the  character  of  the 
land.  Under  no  circumstances  should  the  applicant  be  allowed  his  right  and  fee  and 
commissions  restored  to  him. 

2d.  When  a  tract  of  laud  has  once  been  withdrawn  by  a  timber-culture  entry  it 
should  not  thereafter  be  subject  to  homestead,  pre-emption,  scrip  location  or  cash  en- 
try, provided  the  laud  should  be  properly  subject  t^)  tiuiber-culture  entry.  Nor 
should  more  than  three  timber-culture  entries  be  allo\>ed  for  the  same  tract,  the  for- 
mer entry  having  been  cancelled  for  relinquishment,  or  upon  proof  of  non-compliance 
with  law  after  contest.  The  tract  thereafter  (the  three  timber  entries  have  beenniade) 
to  become  the  x>roi)erty  of  the  State,  upon  proof  of  compliance  with  the  re(|uiremeats. 
of  the  timber-culture  laws  on  the  i>art  of  the  duly  authorized  agent  for  the  State. 
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This,  wethiillc,  would  stop  speculatorH  from  taking  timber-culture  claims,  and  would 
have  the  effect  of  eventually  establishing  ten  acres  of  good  timber  upon  every  evea 
numbered  section  of  United  States  lands,  the  same  being  prairie  land. 

3d.  Tlie  amendment  of  the  aot,  whereby  the  same  commissions  and  feies  are  to  be 
paid  by  the  applicant  as  would  be  required  under  the  homestead  laws  for  the  same 
tract. 

Under  the  homestead  laws  the  applicant  for  160  acres  of  double  minimum  land  in 
Montana,  and  ten  other  States  or  Territories,  is  required  to  pay  at  date  of  entry  $10 
fee  to  the  United  States  and  commissions  to  the  local  officers  of  |12,  and  the  same  com* 
missions  for  the  local  officers  at  the  time  of  proving  up  under  the  homestead  law,  viz., 
$12.  Under  the  timber-culture  laws  the  fee  to.  the  government  is  the  same,  but  the 
commissions  to  the  local  officers  are  only  $4  to  be  paid  when  entry  is  made,  and  $4  to 
be  paid  when  proof  is  made ;  making  a  loss  to  the  local  •  officers  of  $18  for  each  160 
acres  taken  under  the  timber-culture  laws. 

Thus  the  law  as  it  now  exists  virtually  offers  a  premium,  and  makes  it  a  great  ob- 
ject  to  local  officers  where  the  maximum  is  not  attained  (and  those  are  in  the  major- 
ity) to  discourage  timher-culture  entries.  We  do  not  think  the  timber-culture  law- 
strong  enough  to  carry  so  heavy  a  weight;  they  are  too  heavily  handicapped. 

We  may  be  too  strong  in  our  suggestions  to  suit  you,  but  the  above  are  our  honest 
opinions.' 

Loren  Listoe,  register  of  the  United  States  laod  oflSce  at  Fergus  Mills^ 
Minii.y  says: 

The  timher-culture  act  by  no  means  has  proyed  to  be  of  so  great  a  benefit  to  the> 
public  as  had  been  expected,  still  I  would  consider  it  a  great  calamity  and  a  serious 
mistake  if  said  act  should  be  repealed.  It  is  true  that  a  great  number  of  acres  have 
been  entered  by  speculators  under  said  act,  who,  for  instance,  hold  it  two  or  three 
years  and  then  sell  their  rights  to  other  parties.  But  on  the  bleak  prairies  of  thia 
State  and  Dakota  I  know  of  a  great  many  elaims  which  have  been  entered  by  parties^ 
actual  settlers,  who  honestly  try  to  carry  out  the  provisions  of  the  act. 

Hon.  J.  Y.  Bogert}  receiver  of  the  United  States  land  office  at  Boze* 
man,  Mont.,  speaking  of  relinquishments  under  the  timber*cnlture  act^ 
says: 

It  is  my  opinion  that  speculation,  expense  and  labor  mainly  caused  the  relinquish- 
ments. I  do  not  conclude  that  the  relinquishments,  to  any  extent  at  least,  are  caused 
by  the  failure  of  trees  to  grow,  if  properly  cared  for. 

It  is  my  opinion  that  the  time  given  in  which  to  perfect  an  entry  is  too  long ;  it- 
encourages  speculation  in  public  lands,  enabling  parties  to  hold  them  eight  years,  in 
very  many  cases  without  planting  a  tree.  Contests  are  not  so  often  brought;  parties 
do  not  like  to  antagonize  neighbors;  while  the  fact  that  inclosed  or  cultivated  laud 
has  been  taken  under  the  timber-culture  law  may  be,  can  be,  and  no  doubt  often  is 
concealed. 

I  see  no  reason  why  parties  should  not  be  obliged  to  plant  a  certain  area  in  trees, 
and  during  the  fii-st  continuous  summer  succeeding  their  filing,  if  made  during  a  sum- 
mer, aud  during  the  summer  succeeding  filing  if  made  prior  to  a  summer.  I  do  r.ot 
notice  auy  necessity  for  the  first  year's  plowing  and  the  second  year's  cultivation,  if  I 
am  to  judge  from  local  success  with  trees  without  said  work  and  use  of  time.  Of 
course,  I  know  that  trees  reciuire  care  and  ground  preparation,  but,  were  said  two 
years  not  given,  more  compliance  with  the  law  would  follow  and  less  speculation  in 
entries  result.  Again,  at  stated  times  during  pendency  of  each  case,  parties  should 
be  obliged  to  appear  at  the  local  land  office  and  prove  compliance  with  the  law.  This 
would  force  compliance  or  relinquishment,  and  do  away  with  eight  years'  withdrawal 
of  much  land. 
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tW.  E.  Powell,  the  general  agent  of  the  Chicago,  IVIilwankee  and  Saint 
Paul  Railroad,  writing  of  the  workings  of  tlie  tjmberenlture  act,  and 
jl  referring  particularly  to  the  Territory  of  Dakota,  says: 

1  Tlie  trip-elaini  hiw  in  sliainefiiHy  abused  in  that  Territory.     While  it  was  made  for 

[  the  benefit  of  the  actnal  settler,  there  is  no  chance  for  him  to  get  a  tree  claim  at  an. 

I-  '                  They  are  all  taken  np  in  each  township  by  speculators  in  less  than  twenty-four  hours 

I  after  the  township  is  in  market.     They  file  them  under  fictitious  names  and  hold  them 

1 1  until  a  settler  comes  and  buys  them  for  $:j(K)  or  s400  each,  but,  if  they  cannot  sell  them 

•  '  before  improvement  must  be  made  on  them,  they  relin(iuish  them  to  each  other  or 

.«  ^                  to  some  unknown  parties,  and  jijet  new  tilings  on  them,  and  they  can  keep  them  so 

[I  many  years  without  any  planting  whatsoever,  thus  circulating  reports  among  the 

fj  [                  ignorant  that  trees  will  never  grow  on  prairie  land.     We  will  prove  to  the  contrary. 

I    .  D.  S.  Hall,  register  of  the  land  office  at  Benson,  Minn.,  says: 

I  have  no  doubt  that  the  timber-culture  law  is,  and  has  been,  a  cloak  for  covering 
largo  tracts  of  good  land  by  parties  who  have  no  idea  of  ever  complying  with  the 
law,  as  far  as  planting  trees  is  concerned;  but  a  slight  amendment  to  the  law,  requir- 
ing the  parties  to  promptly  and  strictly  comply  with  the  requirements  thereof,  would 
remedy  the  evil  and  stop  the  fraud. 

D.  S.  Grimes,  a  gentleman  of  great  experience  in  tree  growing,  and 
for  many  years  a  resident  of  Denver,  Colo.,  writes: 

With  the  timber-culture  act  as  it  now  stands,  the  incentive  to  planting  is  to  secure 
title.  The  claimant  does  as  little  as  possible  to  comply  w^ith  the  requirements  of  the 
law;  he  has  no  pride  or  sympathy  with  his  work  only  as  refers  to  obtaining  title. 
The  planting,  protection,  and  healthy-growing  of  his  trees  for  eight  years  is  sworn  to 
by  interested  and  accommodating  neighbors,  hence  this  act  is  often  taken  advantage 
of.  To  repeal  this  act  would  do  the  West  great  injustice.  It  should  be  amended  so 
as  to  compel  a  faithful  performance  of  the  contract  on  the  part  of  the  claimant. 
Instead  of  one  entry  of  160  acres  to  each  section  there  should  be  two  entries  allowed, 
not  to  exceed  eighty  acres  each  upon  a  section  of  640  acres  to  be  planted  to  timber  in 
the  same  proportion  as  provided  for  in  160-acre  tracts.  The  advantage  of  dividing 
160  acres  into  individual  timber  entries  can  plainly  be  seen  : 

1st.  Tlie  timbi^r  is  in  two  plantaticnis  instead  of  one.  and  perhaps  located  in  oppo- 
site parts  of  the  section,  and  will  be  boneliting  twice  the  number  of  settlers. 

2d.  One  hundred  and  sixtv  acres  are  too  nnich  for  a  man  of  limited  means  to  culti- 
vate  successfully;  the  area  of  land  beiug  so  much  greater  than  his  ability  to  control, 
neglect  and  failure  will  result. 

A  State  or  district  forester  of  practical  experience  should  be  appointed  by  govern- 
ment, whose  duty  should  be  to  give  information  free  to  all  applicants  )i])on  the  subject 
of  forest-culture.  In  niaking  final  i>roof  on  a  timber  entry  the  forester  shouhl  first 
make  a  X)ersonal  inspection  of  the  lands  claimed  under  the  act,  and  if  the  law  has  been 
fully  and  faithfully  carried  out,  then  his  certificate  should  be  suflicient  evidence  that 
the  law  has  been  complied  with.  This  will  not  only  cx)mpel  the  party  claiming  land 
under  the  timber-culture  act  to  be  thorough  in  planting  and  cultivating,  but  will 
save  to  the  government  thousands  of  acres  amiually  that  would  otherwise  pass  into 
the  hands  of  dishonest  claimants. 

Mr.  D.  Pratt,  an  old  resident  of  the  plains  eonntry,  sends  the  follow- 
ing suggestions : 

I  would  first  repeal  the  acts  granting  lands  for  tunber  culture  and  for  pre-emption 
claims,  and  permit  claims  to  be  taken  only  under  a  modified  homestead  act.  The 
changes  I  would  suggest  in  the  homestead  act  are  as  follows:  I  would  allow  a  settlor 
to  take  any  number  of  claims  he  chooses,  up  to  one  section,  640  acres,  with  this 
proviso,  that  on  each  and  every  quarter  section  granted  him  he  should  plant,  culti- 
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vate,  protect,  and  maintain  16  acres  of  timber  across  either  the  entire  north  or  sonth 
side  of  said  quarter  section.  The  planting  I  wonld  require  to  be  done  in  the  follow- 
ing manner,  viz:  Previous  to  the  first  day  of  June  next  succeeding  said  homestead 
entry,  he  shoukl  break  across  the  entire  north  or  south  side  of  each  quarter  section 
not  less  than  four  acres.  And  previous  to  the  first  day  of  each  succeeding  June,  for 
three  consecutive  years  thereafter,  4  acres  more,  or  until  16  acres  are  broken.  The 
,  first  4  acres  should  be  planted  within  two  j'ears,  or  the  second  spring  after  the  land 
is  broken,  and  4  acres  more  planted  annually  thereafter  until  the  16  acres  are  all 
planted.  The  land  should  be  thoroughly  cultivated  the  year  previous  to  planting, 
and  ea<;h  succeeding  year,  till  the  trees  are  at  least  six  years  old.  I  would  make  the 
cultivation  of  the  land^thus  granted,  other  thau  the  16  acres  above  specified,  entirely 
optional  with  the  grantee,  but  would  require  an  actual  residence  on  the  land,  whicli 
the  timber-culture  act  does  not. 

S.  M.  Emery,  of  Lake  City,  Minn.,  says : 

My  personal  observation  in  tree- planting  has,  in  the  main, been  confined  to  the  portion 
of  the  West  contained  in  Western  Minnesota,  Northern  Iowa,and  Eastern  Dakota,  where 
many  farms  have  been  taken  under  the  timber-culture  act.     These  apparently  have 
not  always  been  successful  in  the  production  of  timber,  not  from  any  constitutional 
difficiilty  in  the  soil  but  from  force  of  circumstances,  and  these  mostly  arise  from  the 
inability  of  the  pioneer  settler  to  obtain  suitable  stock  for  planting,  the  lack  of 
knowledge  as  to  culture,  and  lack  of  means  to  give  the  land  suitable  cultivation^    I 
have  seen  some  very  fine  groves  of  artificial  timber,  mainly  white  willow  and  cotton- 
wood.     There  is  nothing  in  the  working  of  the  law  that  prevents  the  growth  of  tim- 
ber.    Land  well  broken  and  backset  the  first  season,  croppe(f  to  flax  the  second  season, 
tliis  cut,  and  the  land  plowed  and  harrowed  thoroughly  in  the  fall,  immediately  after 
harvest  and  then  planted  to  either  box  elder  seed  or  hardy  seedlings ;  and  then  the 
name  care  given  the  crop  that  a  good  crop  of  com  should  receive,  will  surely  in-oduce 
a  magnificent  growth  of  trees.     This  I  know  for  a  personal  fact,  having  had  the 
management  of  five  timber  claims  aside  from  my  own.     The  number  of  claimants 
who  have  proved  up  is  small  beyond  doubt,  as  it  is  not  a  law  of  long  standing. 
That  there  are  frauds  under  the  law  we  do  not  doubt,  but  it  is  fashionable  now- 
a-days  to  do  this.     If  millions  of  acres  of  valuable  pine  timber  can  be  stolen  under  the 
pre-emption  act,  it  would  not  be  strange  if  fraudulent  proofs  may  be  made  on  timber 
claims.     I  have  thought  much  over  the  best  way  for  government  to  manage  the  tim- 
ber claim  filings.     It  does  not  seem  right  for  a  man  to  cover  160  acres  for  three  years, 
then  relinquish  to  some  other  party  who  can  do  the  same  thing,  and  thus  indefinitely 
cover  and  hold  a  piece  of  land.     Again,  the  law  is  much  abused  in  the  planting  of 
seed.     It  would  seem  advisable  to  me  that  a  claimant  in  case  of  centrist  for  non-com- 
})liance  with  the  law,  who  should  base  his  defense  on  having  planted  seed  which  did 
not  germinate,  should  be  made  to  show  by  at  least  four  witnesses  of  unimpeachable 
veracity,  that  the  seeds  were  actually  planted  and  that  a  series  of  as  formidable  ques- 
tiouM  and  answers  as  are  needed  for  proof  paper  should  be  used  to  prove  his  defense. 
This  would  work  no  injury  to  innocent  parties,  and  would  cortainlj-  have  the  etfect 
of  making  men  careful.     I  think  the  law  should  idainly  state  that  27,000  trees  should 
be  planted  on  10  acres  in  rows  eight  feet  apart,  trees  two  feet  apart  in  the  rows.    This 
will  admit  of  crop  cultivation  in  half  the  soil  and  will  leave  trees  in  better  shape  for 
triiuming.     I  think  an  annual  cultivation  should  be  required,  for  at  least  six  years  of 
the  eigkt.     It  might  be  worthy  of  consideration,  the  idea  of  allowing  a  man  to  com- 
mute ar  the  end  of  the  fourth  year  from  filing,  provided  he  can  prove  the  existence 
of  62iy  good  trees  on  each  of  10  Jicres  by  paynu^ut  of  .^l.'25  per  acre.     The  efiVct  of  all 
this  vrould  be  to'bi^en  up  that  much  more  land.     Of  course  no  purchaser  would  de- 
stroy HO  valuable  a  property  as  10  acres  of  growing  timber.     *     ♦•     «     j  am  sanguine 
that  vre  will  yet  see  our  bleak  prairies  dotted  with  noble  clumps  of  timber,  the  result 
of  the  act. 
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f  i  It  will  be  seen  that  the  testimony  of  these  witnesses,  government  offi- 

cials and  others,  is  uniform.    They  all  state  that  in  many  instances  the 
j  law  fails  of  its  main  object,  the  extension  of  the  forest  area  of  the  country. 

»r  The  great  evil  pointed  out  by  of  all  them  is  everywhere  the  same,  viz., 

I'  the  sale  or  transfer  of  timber  claims  by  the  original  claimants  to  spec- 

ulators and  other  parties. 

We  have  already  called  attention  to  the  fact  that  of  the  13,000,000 
acres  filed  under  the  timber-culture  law,  at  least  one-third  has  been 
V ,  canceled  or  entered  under  other  acts.    It  is  safe  to  say,  with  the  state- 

ments herein  given  before  us,  that  within  a  brief  period,  unless  the  law 
is  amended,  a  large  portion  of  the  9,000,000  acres  remaining  will  be  di- 
verted in  a  similar  manner.  Admitting  that  the  law. is  defective  and 
that  men  are  dishonest,  and  that  they  perjure  themselves  in  regard  to 
timber-culture  claims  just  as  they  frequently  do  in  regard  to  the  home- 
stead filings,  is  it  proven  that  the  law  utterly  fails  of  it«  intention  ;  that 
it  has  accomplished  no  good  purpose,  or  that  it  cannot  be  made  to  do 
«o?  The  testimony  does  not  show  this.  None  of  the  land  officers  or 
others  whose  observations  we  have  given  recommend  the  absolute  re- 
l)eal  of  the  act;  they  simply  recommend  its  amendment  and  its  enforce- 
ment. The  objection  made  that  natural  causes  make  compliance  with 
the  law  impossible,  in  other  words  that  trees  cannot  be  made  to  grow 
with  ])ropercare,  is  nowhere  sustained.  On  the  other  hand,  the  evidence 
is  overwhelming  that  in  all  the  country  between  the  Mississippi  and 
I  the  Rocky  Mountains  trees  will  grow  under  cultivation,  and  that  no 

'•  man  can  yet  stiy  where  the  line  is  located  beyond  which  forestry  is  un- 

j  profitable. 

i  From  a  mass  of  letters  and  reports  from  all  part  of  this  vast  region 

!  we  give  the  following  : 

B.  P.  Uanon,  of  Reno  County,  Kansas,  writes: 

In  every  iiiHtaiice  iii  our  knowledge  where  suitable  varieties  have  been  planted  and. 
properly  cared  for  afterwards,  they  have  grown  well  and  proved  satiHfactory. 

Mr.  E.  E.  Ballon,  of  the  United  States  land  office  at  Helena,  Mont., 
says: 

I  am  fully  satisfied  that  cottonwood,  balm  of  Gilead,  and  box -elder,  all  of  whieli 
are  native,  can  and  will  be  cultivated  successfully  here.  The  silver-leaf  poplar  also 
grows  quite  as  thrifty  as  any  of  them.  I  should  much  regret  the  repeal  of  the  tiiu- 
ber-culturo  act,  for  I  think  it  will  prove  a  great  blessing  to  this  as  well  as  other  Ter- 
ritories if  continued. 

Mr.  D.  S.  Hall,  register  of  the  United  States  land  office  at  Benson, 
Minn.,  says: 

No  person  who  kuows  anything  of  western  prairies  will  deny  that  planting  trees 
thereon  is  the  very  thing  of  all  others  to  make  it  a  place  to  be  inhabited  by  man.  I 
apeak  from  years  ol  personal  experience  when  I  say  that  it  is  j)erfectly  natural  and 
easy  for  trees  to  grow  on  the^  western  prairies.  Where  prairie  fires  are  kept  from 
running,  groves  of  trees  spring  up  at  once.  I  know  of  a  grove  of  heavy  timber,  con- 
taining 60  acres,  which  stood  in  the  center  of  the  prairie,  miles  from  any  other  tim- 
ber, in  RenviUe  County,  this  State.    This  grove  was  almost  surrounded  by  water. 
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wliich  protected  the  land  from  the  ravages  of  fire.  It  was  called  Bird  Island.  I 
could  refer  you  to  any  number  of  illustrations  to  show  you  that  trees  will  grow  on 
these  prairies  if  you  will  only  let  them,  and  also  that  by  the  slightest  effort  nearly  all 
of  the  valuable  timber-producing  trees  may  be  successfully  grown  out  on  the  prai- 
ries. 

The  evidence  of  E.  T.  Byram,  county  surveyor  of  Jewell  County,  Kan- 
sas, is  to  this  effect: 

If  any  one  has  any  doubt  about  this  matter  he  has  only  to  pass  through  this  and 
adjoining  counties  and  see  the  beautiful  small  groves  and  windbreaks  of  different 
varieties  of  forest  trees  to  be  fully  convinced  that  trees  will  grow  on  the  prairies  200 
miles  west  of  the  Missouri  River.  There  has  no  doubt  been  a  great  deal  of  decep- 
tion and  fraud  practiced  in  regard  to  timber  entries;  but  the  same  may  be  said  in  re- 
gard to  homesteading.  I  do  not  know  how  these  evils  can  be  remedied,  but  I  do 
know  that,  although  I  have  less  than  three  years  remaining  of  my  threescore  and 
ten,  yet  if  I  needed  to  do  so  I  would  plant  forest  trees  with  an  abiding  trust  that  I 
would  live  to  reap  the  benefit  of  my  labor,  and  that  in  less  than  ten  years  I  would 
have  all  the  fuel  I  would  need  year  in  and  year  out. 

Loren  Listoe,  of  the  United  States  land  office  at  Fergus  Mills,  Minn., 
gives  his  opinion  as  follows : 

In  this  land  district  but  three  timber  claims  have  so  far  been  proved  up ;  upon  all 
of  these  the  trees  were  in  good  condition,  and  one  of  them  which  I  have  myself  in- 
spected presents  to-day  as  fine  an  appearance  a.s  if  it  was  a  regular  nurserj-,  com- 
posed of  Cottonwood,  ash,  and  white  willow ;  the  tr(.'08  are  from  12  to  20  feet  high,  and 
Home  of  them  fit  to  be  used  for  fence-poles  to-day.  I  think  it  can  be  safely  said  that 
any  man  who  will  prepare  his  ground  properly,  and  cultivate  the  trees  after  they  are 
I)lanted,  can  raise  timber  successfully  in  this  State,  and  in  Dakota,  where  I  am  ac- 
<iuainte(l. 

T.  G.  Chirk  writes  from  Osage  County,  Kansas,  a  hundred  miles  west 
of  the  Missouri  River : 

Tree-planting  on  the  prairies  is  no  longer  an  experiment,  but  a  successful  business. 
The  time  has  come  in  the  history  of  this  nation  to  encourage  the  planting  of  forest  trees, 
and- 1  think  it  unwise  to  repeal  the  timber  act.  I  think  the  law  should  not  restrict  the 
planting  of  every  valuable  variety  of  trees,  but  let  the  settler  plant  such  kinds  as  will 
succeed  best. 

FORESTRY  AND  IRRIGATION. 

It  is  asserted  that  a  vast  portion  of  the  interior  country  of  the  conti- 
nent, including  portions  of  the  States  of  Texas,  Kansas,  Colorado,  and 
the  Territories  of  Dakota,  Wyoming,  and  'New  Mexico  cannot  be  culti- 
vated without  irrigation,  and  this  brings  up  the  very  natural  question, 
why  should  they  not  be  cultivated  with  it  ?  It  is  admitted  that  forests 
affect  the  rainfall,  or  at  any  rate  the  general  humidity  of  the  atmos- 
phere; why  should  nOt  the  rule  be  made  towork  both  ways,  and  forests 
be  sustained  by  the  water  now  available,  even  in  the  most  arid  portions 
of  the  country,  and  the  forests,  on  the  other  hand,  be  made  to  pre- 
serve and  increase  the  supply  of  moisture  ? 

The  great  open,  high,  and  dry  country  of  which  we-are  writing,  esti- 
mated in  extent  at  three  hundred  miles  wide  and  eight  hundred  miles 
long,  is  not  naturally  unfertile.  It  is  not  a  sandy  desert,  or  a  rocky 
waste,  of  no  intrinsic  value  for  agricultural  purposes,  but  the  soil  for 
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the  most  part  is  a  rich  loam,  possessiug  the  constituent  parts  of  rich 
tillable  soil. 

The  country  is  not  entirely  destitute  of  water,  by  any  means ;  it  is 
i    i   .  traversed  by  the  Canadian,  the  Arkansas,  the  upper  waters   of  the 

i  Kansas,  the  North  and  South  Platte,  the  Kio  Grande,  the  Nebraska, 

the  Cheyenne,  and  many  such  streams  as  the  Cache  la  Poudre.  These 
streams  are  alike  in  their  character;  each  has  a  wide  shallow  bed,  shifting 
channels,  swift  currents,  and  a  fall  of  from  seven  to  ten  feet  to  the  mile. 
The  banks  are  very  low  and  the  valleys  wide,  and  with  a  descent  to  the 
eastward  corresponding  to  the  fall  of  the  streams. 

With  water,  and  a  fertile  soil  which  only  needs  water,  why  should 
not  the  two  be  brought  together!  This  is,  briefly,  what  may  be  termed 
the  "irrigation  question.'' 

To  consider  the  difficulties,  first,  it  is  said  that  the  streams  mentioned 
•  cannot  be  depended  on  to  furnish  the  requisite  amount  of  water  at  the 
season  when  it  is  needed.  To  this  objection  it  is  answered  that  there 
is  every  natural  facility  for  the  c6nstructi(m'of  immense  reservoirs  for  the 
storage  of  water  during  the  winter  and  the  portion  of  the  year  when 
there  is  a  surplus ;  and,  further,  that  the  great  plateau  is  traversed  by 
subterranean  streams  which  may  be  reached  b^'  digging.  The  surface 
streams,  which  seem  to  dry  up  at  some  seasons,  merely  sink  into  the 
sand,  and  the  fact  is  called  to  mind  that  in  1859-'G0,  the  driest  season 
ever  known  within  the  memory  of  man,  when  in  the  country  west  of 
the  Missouri  no  rain  fell  during  a  period  of  nearly  twelve  months; 
water  was  found  b^' digging  in  the  beds  of  these  streams. 

The  best  and  safest  rule  in  endeavoring  to  ascertain  whether  a  thing  can 
be  done  is  to  secure  an  answer  to  the  question,  "  Hns  it  been  done  f  "  Ap- 
plying this  rule  to  the  inigation  question  it  will  be  found  that  irriga- 
tion has  been  successfully  carried  on  along  the  banks  of  the  Rio  Grande 
for  the  three  hundred  years  that  the  country  has  been  known  to  white 
men,  and  for  indefinite  centuries  before  the  Spaniards  landed  in  North 
America.  The  irrigating  ditches  in  the  valley  of  the  Pecos  may  have 
been  dug  when  the  pyramids  were  young. 

The  results  of  irrigation  carried  on  b^^  an  imperfectly  civilized  ami 
unprogressive  people,  with  the  rudest  implements,  may  be  seen  from  the 
point  where  the  Kio  Grande  leaves  the  mountains,  lor  hundreds  of  miles  ; 
and  amid  a  land  which  elsewhere  seems  cursed  with  eternal  sterility, 
winds  the  green  belt  of  trees  aiul  orchards,  of  fields  and  vineyards 
watered  by  the  Eio  Grande  or  its  tributaries,  from  the  garden  of  the 
archbishop  of  Santa  Fe  to  the  mass  of  verdure  which  enfolds  the  old 
New  Mexican  town  of  Las  Cruces. 

This  is  the  work  of  a  people  with  no  scientific  knowledge  of  hydraulic 
engineering,  carried  on  wiih  hoes  and  plows  such  as  were  in  use  in  the 
days  of  Abraham.  Can  no  more  be  done  by  Americans  than  by  Nevir 
Mexicans  and  Indians?  Are  the  resources  of  modern  agriculture  infe- 
rior to  the  unchanged  inventions  of  a  Pueblo  Indian  f    Must  we  abau- 
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don  a  country  to  desolation  which  Mexican  peons  have  found  capable 
of  cultivation  f 

Answers  in  the  negative  are  not  wanting.  Not  to  speak  of  the  won- 
derful success  achieved  by  the  Mormons  at  Salt  Lake,  the  scene  of  which 
is  outside  of  the  region  which  is  prpperly  to  be  discussed  in  this  re- 
port, there  may  be  cited  what  was  once  known  as  the  ^'Greeley  ex- 
periment," which  is  an  experiment  no  longer.  Saying  nothing  of  the 
success  in  the  direction  of  farming  and  gardening  which  has  made  the 
Greeley  community  One  of  the  most  prosperous  in  the  United  States^ 
the  growth  of  trees  has  been  enormous.  The  cottonwoods  planted  in 
the  early  days  of  the  colony  are  giants  in  size  now,  and  other  trees  are 
growing  finely  and  will  eventually  take  the  place  of  the  "  pioneer  tree.'^ 
Not  far  from  Greeley  is  Fort  Collins,  the  seat  of  the  agricultural  col- 
lege of  Colorado,  and  of  the  success  of  tree  culture  there,  P.  M.  Hin- 
man,  the  secretary  of  the  college,  writes : 

In  regard  to  the  growing  of  trees  in  this  region,  I  wiU  say  that  there  has  been  a 
large  growing  interest  taken  in  the  past  few  years,  and  trees  are  being  put  out  very 
extensively  ;  I  know  of  some  walnuts  in  bearing  and  others  being  planted.  Should 
think  that  the  next  ten  years  will  find  a  very  rapid  increase  both  in  amount  of  land 
devoted  to  the  growth  and  the  kinds  planted. 

This  is  but  one  case.  At  various  points  in  Colorado  and  in  Wyoming 
irrigating  ditches,  to  be  in  some  cases  GO  miles  in  length,  are  in  course 
of  construction.  Wherever  these  ditches  run^  trees  will  grow  trans- 
forming the  face  of  the  country.  It  has  been  noticed,  too,  that  in 
abandoned  ditches  young  cottonwoods  spring  up  by  thousands,  the 
presence  of  water  th(j  year  before  seeming  in  some  manner  to  promote 
their  growth. 

At  Garden  City,  Kans.,  near  the  borders  of  Colorado,  on  the  line  of 
the  Atchison,  Topeka  and  Santa  ¥6  Railroad,  irrigation  has  been  begun 
on  a  scale  which  bids  fair  within  a  few  years  to  be  the  most  extensive 
within  the  limits  of  the  United  States.  The  source  of  sujjply  here  is 
the  Arkansas  River,  and  the  fall  is  so  great  that  the  water  taken  from  the 
river  twenty  miles  above  Garden  City,  when  it  reaches  that  point,  can  be 
carried  over  the  high  plateau  known  as  the  "Second  Bottom,"  and  so 
an  immense  area  is  embraced  within  the  possible  limits  of  irrigation. 

With  the  first  beginnings  of  cultivation  trees  were  planted,  and  their 
growth  has  been  surprising.  This  much  has  been  demonstrated,  that 
there  is  nothing  in  the  character  of  the  soil  to  prevent  a  tree  growth  as 
luxuriant  as  can  be  found  anywhere  within  the  limits  of  the  United 
States. 

The  theory  that  the  high  i>lains  were  once  covered  with  forest,  and 
that  at  a  not  remote  period,  is  sustained  by  some  remarkable  facts.  It 
is  certain  that  the  trunks  of  large  trees  are  found  in  the  blutts  or  hills^ 
miles  from  the  water  courses,  and  that  not  many  years  ago  these  giants 
of  a  century's  growth  were  quite  numerous. 

Long  before  the  settlements  had  encroached  upon  these  plains,  the 
Arkansas,  the  Platte,  and  other  streams  were  skirted  with  timber  which 
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gradually  disappeared  as  you  traveled  westward.  These  same  streams 
were  supplied  with  considerable  bodies  of  timber  from  the  mountains 
eastward.  The  intervening  distance  from  where  the  timber  disappeared 
on  the  east  to  where  it  again  begun  on  the  west  was  perhaps  two  hun- 
dred miles,  although  in  the  adjoining  bluffs,  at  points  where  no  trees 
or  even  brush  was  found  along  the  streams,  bodies  of  old  trees  were 
found  and  used  extensively  for  firewood. 

The  digging  of  irrigating  canals  is  the  signal  for  a  heavy  volunteer 
growth  of  timber  along  their  borders,  the  cottouwood,  the  willow,  and 
the  elm  predominating.  Forest  tre-es  planted  by  tue  settlers  or  ranch- 
men upon  the  bottom  lands  at  any  point  between  the  Missouri  Eiver 
and  the  mountains  seem  to  live  and  flourish  without  further  attention. 
All  plainsmen  remember  the  immense  "lone  cottonwood^'  tree  that 
vStood  for  a  century,  far  removed  from  the  Arkansas  River  in  the  vicinity 
of  Fort  Dodge,  Kansas.  For  years  large  supplies  of  cedar  were  found 
in  the  hills  near  Julesburg,  Nebr.,  not  far  from  the  confluence  of  the 
North  and  South  Platte  Rivers;  this  timber  was  used  extensively  by 
Ben  Holliday's  overland  stage  line  even  as  late  as  1865. 

The  average  annual  rain-fall  of  this  great  plain,  which  extends 
from  the  Territory  of  Dakota  to  the  Rio  Grande,  does  not  exceed  12 
inches.  Although  it  is  claimed  that  timber  will  not  grow  in  a  region 
where  the  annual  rain-fall  is  less  than  20  inches,  and  although  it  may 
be  argued  that  the  great  plains  are  treeless  because  they  are  rainless, 
and  not  rainless  bectiuse  they  are  treeless,  people  who  have  lived  on 
the  eastern' border  of  the  great  desert  for  the  last  quarter  of  a  century 
and  noted  the  climatic  changes  wrought  in  that  time,  and  who  have 
seen  this  border  pushed  westward  several  hundred  miles,  have  faith  to 
believe  that  not  onlj^  will  the  civilization  of  the  Missouri  Valley,  fos- 
tered and  sustained  by  modern  forms  of  agriculture,  be  met  from  the 
west  by  that  sustained  by  artificial  water  supply^  but  that  the  nine- 
teenth ceniury  will  witness  the  highest  forms  of  horticulture  and  agri- 
culture successfully  practiced  upon  an  unlimited  scale  in  the  very  heart 
of  this  now  treeless  and  rainless  desert. 

KNOWLEDGE  IS   POWER. 

The  great  gain  so  far  made  is  that  of  knowledge,  and  to  this  great 
gain  every  discussion,  every  report,  every  experiment,  every  success, 
every  failure  even,  has  contributed.  The  too  enthusiastic  have  learned 
moderation,  and  the  despondent  have  been  encouraged.  Ko  man  who 
has  looked  over  the  ground  will  maintain  that  all  kinds  of  trees  will 
grow  in  the  high  prairies  and  plains  that  grow  in  lands  of  mists,  rain, 
and  mountain,  and,  on  the  other  side,  no  thoroughly  posted  and  practi- 
<».al  prairie  farmer  or  plains-man  will  say  that  trees  will  not  grow  even 
in  the  constantly  diminishing  precincts  of  the  "  American  desert." 
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SUITABLE   VARIETIES. 

It  has  been  decided  what  trees  grow  best  in  the  prairie  States,  and 
a  hundred  tree  planters  selected  from  different  localities  in  the  States 
and  Territories  embraced  in  this  report  w^ould,  if  called  ux)on,  report 
the  same  varieties.  They  are  the  ash,  black  walnut,  box  elder,  cotton- 
wood,  honey  locust,  Osage  orange,  silver  maple,  catalpa,  Russian  mul- 
berry, white  elm,  and  gray  willow.  It  is  not  to  be  understood  that  no 
other  forest  trees  will  grow;  many  other  trees  are  indigenous;  but  it  is 
to  be  understood  that  where  a  selection  is  to  be  made  these  trees  are 
most  available.  In  selecting  others  the  chU'Uces  of  losing  time  and 
money  are  increased. 

PROPER  3IETHODS   OF   CULTIVATION. 

m 

In  addition  to  this  useful  knowledge  certain  points  have  been  reason- 
ably well  settled  in  regard  to  the  cultivation  of  these  trees,  and  we  give 
these  directions  in  the  language  of  one  of  the  most  successful  foresters 
in  the  country,  Mr.  C.  H.  Longstreth: 

Trees  should  be  planted  closely,  for  immediate  and  mutual  protection;  second,  for 
■economy  in  culture;  third,  for  the  purpose  of  securing  valuable  timber  and  early  re- 
turns from  the  planting.  There  evidently  was  a  want  of  practical  knowledge  with 
•our  law-makers  on  this  question  wlion  they  framed  and  passed  the  timber  act  allow- 
ing trees  to  be  phmted  12  feet  apart  each  wj»y.  Trees  jilanted  such  wide  distances  can 
never  serve  the  purpose  of  a  forest,  but  will  virtually  b<*come  an  open  orchard. 

Propagation. — As  a  general  rule  the  best  and  cheapest  mode  of  growing  trees  for 
timber  is  by  means  of  the  seed  ;  some  kinds,  such  as  the  cottouwood,  the  willows,  and 
most  of  the  poplars,  may  be  readily  propjigated  from  cuttings. 

Preparing  the  ground. — In  preparing  the  soil  for  planting  of  seeds  and  young  trees 
it  isessentially  necessary  that  the  ground  should  be  deei)ly  plowed  and  well  pulverized. 

Distance  apart. — We  have  practiced  planting  in  rows  4,  <5,  8,  and  12  feet  apart,  with 
trees  2  to  3  feet  apart  in  the  row,  the  results  so  far  being  in  favor  of  rows  4  feet 
apart.  Trees  that  naturally  grow  upright  may  be  ftirther  apart  than  those  of  a  spread- 
ing habit.     In  no  case  would  we  recommend  putting  the  rows  over  6  feet  apart. 

Planting. — Seeds  that  start  with  a  delicate  growth  should  be  planted  in  nursery 
rows,  or  in  a  seed  bed,  to  be  transplanted  to  the  forest  at  one  or  two  years  old;  seeds 
and  cuttings  of  a  vigorous  growth  may  bo  planted  right  out  in  the  forest  rows.  The 
nut-bearing  trees  do  not  transplant  well,  and  the  seed  should  be  planted  where  the 
trees  are  to  remain.  We  wonld  advise,  most  decidedly,  not  to  allow  your  trees  in 
nursery  rows  to  get  more  than  two  years  old  before  transplanting;  and  they  are  bet- 
ter transplanted  at  one  year  old.  One-year  old  trees  are  sure  to  grow,  having,  in 
proportion  to  the  top,  more  and  better  small  librous  roots.  Young  trees  cost  less 
thronghout  in  handling  and  planting,  and  in  the  end  make  a  larger,  thriftier,  health- 
ier, and  better  tree  every  way.  Be  careful  not  to  expose  the  roots  of  trees  in  hand- 
ling; set  them  one  or  two  inches  deeper  than  they  stood  before,  and  press  the  earth 
firmly  about  the  roots. 

Cultivation. — To  be  successful  in  the  growing  of  trees  it  is  essentially  necessary ,that 
they  shonld  receive  good,  thorough  cultivation.  You  might  just  as  well  expect  to 
grow  a  crop  of  com  without  cultivation  as  a  crop  of  trees.  Too  many  people  allow 
their  trects  to  die  or  be  ruined  for  want  of  a  little  care  and  cultivation,  and  then  com- 
plain that  tree-growing  is  a  failure.  Neglect  is  a  failure  everywhere.  Cultivate  well 
in  the  early  part  of  the  season ;  allow  no  weeds  or  grass  to  grow ;  stop  all  cultivation 
with  the  plow  after  the  middle  or  last  of  July,  this  being  done  in  order  to  let  the  trees 
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liave  tirae  to  ripen  their  wood  and  be  in  good  condition  for  the  winter;  pall  or  hoe 
out  all  the  weeds  that  may  couie  in  late  in  the  season.     In  plowing  among  tree>i  a 
short  whiffletree  should  be  used  to  avoid  iujuriug  the  trees.     All  trees  planted  in  tht* 
j  *  spring  should  be  ridged  the  following  November  by  turning  a  furrow  agaiusC  them 

I  [       •  on  each  side  with  a  light  plow ;  the  riciges  may  easily  be  leveled  in  the  spring  with 

f  j  the  cultivator.     After  three  or  four  years,  or  as  soon  as  the  trees  shade  the  ground, 

they  will  need  no  more  cultivation,  and  will  thereaft*^r  nee<l  but  little  care.    lie  care- 
ful to  keep  stock  from  running  among  the  trees,  as  they  are  very  injurious,  even  after 
I  the  trees  attain  a  large  size. 

Pruning. — This  is  a  subject  that  has  been  much  discussefl,  and  iu  regard  to  which 
• ;  there  are  various  ox)inious,  some  even  contending  that  trees  should  not  be  pruned  at 

all.  I  shall  consider  it  here  only  in  relation  to  forest  culture.  When  there  are  more 
than  two  leading  shoots  they  -should  be  cut  out  to  one,  leaving  the  largest.  Any  side 
branches  which  detnict  in  size  and  vigor  from  the  leading  shoot  should  be  shortened 
or  cut  off  entirely.  This  is  all  the  pruning  we  tind  necessary  in  a  closely  j)lauted 
forest ;  nature  will  do  all  other  pruning. 

Thinning. — Here  is  where  we  get  our  early  returns.  Several  of  our  rapidly  growing 
trees,  if  they  have  been  properly  planted  and  taken  care  of,  may,  in  four  or  five  years, 
be  thinned  out  to  advantage,  care  being  taken  to  leave  the  straightest  and  most  vigor- 
ous trees;  then  thinning  gradually  as  the  trees  grow  larger. 

In  a  convention  of  nurserymen  and  tree-growers  it  is  quite  probable 
that  there  would  be  found  gentlemen  to  take  exception  to  these  rules. 
It  is  also  true  that  these  directions  were  given  originally  for  the  benefit 
of  Kansas  tree  growers;  yet  Mr.  Ijongstreth's  views  as  t^)  varieties,  close 
planting,  and  cultivation  have  been  indorsed  by  tree  growers  and  men 
of  experience  all  over  the  countr^^,  west  of  the  Missouri,  writing  without 

consultation  with  each  other. 

■j 

THE  BEST   TREE. 

I  Something  has  been  learned,  too,  of  the  relative  value  of  trees.    Lim- 

ited as  the  list  seems,  few^  persons  will  care  to  plant  them  all,  and  a 
choice  must  be  made.    In  making  the  selection  we  should  advise  as  the 

j  first  choice  the  black  walnut.     It  seems  for  the  first  three  or  four  years 

a  slow  grower,  but  alter  that  period  it  grows  rapidly;  and  admitting 
that  the  soft-bodied  trees  grow  faster  at  the  start,  they  are  of  little 
value  when  grown,  while  the  black  walnut  has  an  actual  money  value 
greater  than  that  of  an^^  other  American  forest  tree.  It  should  be  the 
Western  forester's  main  reliance*;  but  between  the  walnuts  experience 
has  shown  that  other  trees  should  be  planted  which  put  forth  their 
leaves  earlier,  though  they  may  not  be  worth  so  much  for  their  wood, 
such  as  soi't  maples,  box  elders,  or  cotton  wood.  The  latter  have  the 
farther  advantage  of  compelling  the  black  walnut  tree  to  ruu  up  straight 
and  high,  and  they  serve  to  shelter  and  protect  it  from  the  hot  sun  and 
drying  winds. 

INFLUENCE   OF   DISCUSSION. 

The  varieties  best  for  planting  and  their  mode  of  cultivation  having 
been  definitely  settled,  the  next  great  step  is  to  ascertain  and  euiploy 
the  best  means  to  foster  and  encourage  the  work  (»f  tree-planting.  Iu 
this  direction  much  has  been  done.     Societies,  notably  the  Forestry 
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Association  of  Minnesota,  have  done  much,  and  meetings  like  those  of 
the  American  Forestry  Congress  at  Cincinnati  and  Montreal  have  ex- 
cited general  interest.  It  is  certain  that  never  before  in  the  history  of 
this  country  has  forestry  been  so  generally  a  subject  of  interest  among 
all  classes  of  people. 

THE  FUTURE   OUTLOOK. 

It  is  but  nine  years  since  the  timber-culture  act,  the  first  law  of  Con- 
gress designed  to  encourage  tree  growing,  was  passed.  It  is  only  four 
yeai'S  since  the  law  was  so  amended  as  to  encourage  action  under  it. 
The  first  timber  claims  are  now  being  proved  up,  and  the  advantages 
and  demerits  of  the  law  are  now  fully  known.  The  subject  has  already 
been  discussed  in  these  pages.  There  can  be  no  doubt  that  Congress 
will  take  action  and  so  amend  the  law  as  to  prevent  fraud,  and  embody 
in  the  law  the  condition, "  once  a  timber  claim,  always  a  timber  claim,'' 
and  so  give  an  immense  impetus  to  tree-growing  on  the  prairies.  Thus, 
with  increased  and  increasing  knowledge;  with  enlightened  self-interest, 
and  the  government  of  the  nation  pledged  to  the  protection  of  the  for- 
est lands,  still  the  common  property  of  the  people,  from  spoliation,  the 
encourager  of  the  honest  settler  under  the  timber-culture  act,  and  in 
time,  the  active  promoter  of  schools  of  forestry,  we  have  much  to  hope 
for. 

W^T   SHOULD   BE  DONE. 

In  a  country  likiB  this,  where  the  power  of  the  general  government 
is  scarcely  known  or  felt,  reliance  must  be  placed  upon  the  voluntary 
action  of  the  individual.  In  p]uropean  countries,  where  the  government 
regulates  everything,  even  to  the  amusements  oi  the  people,  a  system 
of  forest  laws  can  be  adopted  making  the  planting  and  preservation  of 
forests  obligatory,  but  such  a  system  cannot  be  inaugurated  here.  The 
government  cannot  here  compel  all  men  to  set  out  trees  or  care  for  them ; 
and  it  is  questionable  if  it  can  give  much  successful  encouragement  in 
the  way  of  bounties.  On  the  other  hand,  the  (xovernment  of  the  United 
States  has  a  right  to  take  care  of  its  own.  A  quarter-section  of  land  in 
the  prairie  or  on  the  mountain  side  is,  until  it  is  conveyed  by  the  gov- 
ernment to  a  corporation  or  incjividufil,  as  much  the  proi)erty  of  the 
United  States  as  is  the  Capitol  at  Washington,  or  a  fort  or  vessel  flying 
the  flag  of  the  United  States.  It  is  as  much  the  duty  of  the  general 
government  to  protect  that  quarter-section  from  invasion  or  spoliation 
as  it  is  its  duty  to  save  the  Patent  Office  or  Treasury  buildings  at 
Washington  from  robbers  or  incendiaries.  Of  course,  the  letter  of  the 
law  recognizes  this  principle,  but  no  laws  have  been  more  systematically 
violated  than  those  designed  for  the  protection  of  government  lands. 
The  theory  has  obtained  that  these  lands  belong  to  the  first  settlers, 
and  that  their  product  is  to  be  used  by  them  for  their  own  individual 
benefit,  under  the  plea  of  "Developing  the  resources  of  the  country." 
p]very  man  who  has  cut  cord- wood  on  the  government  land  and  sold  it 
and  put  the  money  in  his  pocket  has  justified  his  course  by  saying  that 
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the  operation  ^^  developed  "  the  country  and  thas  increased  the  value  of 
the  government  land  itself.  Nothing  can  be  more  pernicious  in  theory 
or  practice  than  this.  These  lands  do  not  belong  to  the  first  settler  or 
the  first  thousand  settlers  who  may  come  into  their  vicinity ;  nor  the 
first  corporation  which  may  gain  a  foothold.  Tbey  belong  to  the  nation, 
which  is  the  trustee  for  fifty  millions  of  i)eople.  A  citizen  in  Maine  has 
as  much  interest  in  them  as  a  citizen  in  Kansas  or  Colorado. 
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SPOLIA.TION   OF   GOVERN3IENT  TIMBER. 

In  regard  to  the  forest  lands  still  the  property  of  the  United  States^ 
the  question  has  arisen,  shall  they  be  protected  for  the  benefit  of  the 
country  and  of  generations  yet  to  come,  or  shall  they  be  reduced  to 
desert  wastes  for  the  private  benefit  of  speculators  and  corporations? 
Take  the  case  of  the  government  forest  lands  in  Colorado.  Twenty- 
four  years  ago  the  slopes  of  the  Eocky  Mountains  were  covered  with 
the  untouched  forests  sufficient,  if  properly  cared  for,  to  supply  the 
reasonable  needs  of  the  settler  and  miner,  as  contemplated  by  the  law^ 
till  the  end  of  time.  In  the  shadow  of  these  forests  rose  the  head- 
waters of  the  Bio  Grande,  Platte,  and  the  Arkansas,  and  the  snow  in 
the  deep  woods  melting  slowly,  the  rise  of  the  streams  was  gradual 
and  uniform  for  a  long  period.  To-day  these  mountains  are  being  let^ 
peeled  and  bare.  The  mountain  side  is  being  converted  into  a  bald, 
bleak  desert,  the  springs  are  drying  up,  and  the  Kio  Grande,  Platte, 
and  Arkansas  now  rise  with  sudden  violence  and  then  sink  as  suddenly 
in  their  dry  and  diminished  beds.  In  other  words,,  the  people  of  Col- 
orado, Kansas,  and  I^ew  Mexico  are  having  inflicted  upon  them  incalca- 
lable  iiyury,  and  a  wrong  is  being  done  which,  if  not  arrested,  will  afiTect 
disastrously  generations  yet  unborn. 

In  return  for  this  devastation  of  its  property  the  government  receives 
nothing;  its  magnificent  estate  is  laid  waste,  and  it  gains  nothing  in 
the  way  of  recompense.  The  land  is  nominally  in  market  at  $2.50  an 
acre  in  bodies  of  160  acres  to  one  individual,  but  it  is  not  being  pur- 
chased to  any  extent.  With  a  view  of  aiding  the  poor  settler  or  needy 
miner,  a  law  was  passed  some  years  ago  allowing  him  to  take  timber 
for  domestic  use,  meaning  thereby,  evidently,  his  personal  use,  for  fenc- 
ing, tirewood,  or  lumber  necessary  in  the  actual  construction  of  his 
mining  shaft.  The  law  was  certainly  liberal  enough,  and  was  so  liber- 
ally in  terjneted  by  the  settlers  that  it  was  found  necessary  to  send  gov- 
ernment agents  to  the  spot  to  protect  the  rights  of  the  government ;  but 
since  that  period  the  words  ''domestic  use"  havel)een  interpreted  to  uieau 
the  right  of  the  "i)arty  of  the  first  part"  to  cut  timber  and  sell  to  other 
parties  for  their  use.  Under  this  ruling  tliere  were  lying  in  one  mount- 
ain stream  iu  September,  1882,  half  a  million  railroad  ties,  indicating 
by  their  length  that  they  were  intended  for  the  ''domestic  use''  of  a 
broad-gauge  railroad  outside  of  the  limits  of  Colorado,  where  the  nar- 
row-gauge is  the  usual  standard.    This  is  but  one  instance.     Movable 
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saw-mills  traverse  the  country,  using  up  every  tree  valuable  for  sawed 
lumber;  these  are  followed  by  the  railroad-tie  cutters,  who  take  every 
tree  large  enough  for  one  tie;  to  complete  the  work,  charcoal-burners, 
follow,  using  every  stick  that  is  left.  We  have  before  us  a  pamphlet 
setting  forth  the  advantages  of  a  Colorado  town,  and  therein  is  the 
statement  that  within  a  radius  of  ten  miles  sixty  charcoal-kilns  are 
running,  with  a  capacity  of  4,000  bushels  each  per  month,  and  repre- 
senting a  monthly  distribution  of  $30,000.  This  charcoal  is  being  made 
from  wood  belonging  to  the  United  States,  which  receives  therefor  no 
compensation  of  any  sort;  and,  moreover,  the  actual  settler  in  the  vi- 
cinity is  being  deprived  of  the  wood  granted  him  for  his  own  use,  and 
is  being  forced  to  go  miles  for  wood  enough  to  cook  his  food;  and  last,, 
and  worst  of  all,  drought  and  desolation  are  being  invited  in  order  that 
a  few  individuals  may  reap  a  temporary  profit  out  of  the  government. 

HOW  THE  FOREST  MAY  BE  PROTECTED. 

The  few  iUustrations  offered  may  serve  to  give  an  idea  of  the  situa- 
tion along  the  whole  eastern  slope  of  the  Bocky  Mountains,  so  far  as- 
occupied  by  miners  or  penetrated  by  railroads  and  railroad-tie  cutters*. 
It  is  safe  to  say  that  no  other  government  on  earth,  liberal  or  despotic^ 
would  suffer  itself  to  be  thus  despoiled;  and  in  this  country  the  offense- 
is  greater  because  it  is  not  the  robbery  of  some  prince,  potentate,  or 
individual^  or  class  of  individuals,  but  of  the  whole  x>eople.    The  eviL 
is  glaring  and  evident,  and  the  remedy  should  be  prompt  and  certain.. 
It  is  suggested  that  the  most  effectual  is  the  withdrawal  of  all  govern- 
ment  timbered  land  from  market^  and  the  sale  of  the  timber  under  gov- 
ernment regulation  in  such  a  manner  as  to  protect  the  forest  from  ex- 
tinction.   To  illustrate,  the  tbrest  lands  might  be  divided  into  districts- 
of  reasonable  extent,  each  under  care  of  a  government  inspector,  whose 
duty  it  shall  be  to  supervise  the  forest  growth,  to  bring  trespassers  to* 
justice,  and  to  see  that  only  such  trees  are  sold  as  can  be  spared  with- 
out detriment,  or  whose  removal  would  be  advantageous,  or  that  no- 
trees  below  a  certain  size  shall  be  cut  on  tracts  designated.    It  should 
also  be  made  his  duty  to  exe'rcise  oversight  of  tracts  from  which  the 
merchantable  timber  has  already  been  removed,  to  see  that  the  young 
growth  is  not  injured,  and  especially  that  it  be  protected  from  fire.    In 
the  beginning,  for  what  is  done  should  be  done  at  once,  this  duty  should 
be  performed  by  capable  and  discreet  men,  without  any  personal  or- 
property  interest  in  the  districts  committed  to  their  charge;  men  ac- 
quainted with  the  value  of  timber  and  its  habits  of  growth,  and,  above 
all,  men  of  incorruptible  character. 

GOVERNMENT  FORESTERS. 

To  the  end  that  this  duty,  which  is  to  be  perpetual — for  it  should  be 
understood  that  the  government  forests  are  never  to  be  destroyed — there 
should  be  a  body  of  young,  energetic,  and  practical  men  educated  by 
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the  government,  and  standing  in  the  same  relation  to  it  that  the  gradu- 
ates of  West  Point  and  Annapolis  do,  competent,  faithfnl,  and  fond  of 
their  work  of  preserving  to  the  government  and  people  of  the  United 

i  States  a  domain  greater  in  value  than  all  its  mines  of  silver  and  gold. 

I  To  raise  up  this  class,  there  should  be  established  such  a  number  of 

national  schools  of  forestry  as  may  be  found  necessary,  care  being  taken 
that  the  schools  are  distributed  in  the  diflFerent  sections  of  the  Union  ac- 
cording to  climatic  division  and  the  character  of  their  natural  forests, 
as,  for  instance,  the  white-pine  regions,  the  southern  pine  and  cypress 
country,  the  regions  where  the  walnut,  maple,  elm,  and  deciduous  trees 
are  the  prevalent  growth,  and  the  high  prairies  and  treeless  plains  and 
mountain  slopes  where,  most  of  all,  the  forester  is  to  find  work. 
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SCHOOLS  OF  FORESTRY  AND  EXPERIMENTAL  FARMS. 

Attached  to  each  of  these  schools  there  should  be  an  expefimental 
farm,  where  every  tree  known  to  the  United  States  should  be  planted, 
and  in  certain  localities,  as  determined  by  their  natural  dryness  and 
altitude,  the  methods  of  irrigation  as  applied  to  forest  culture  should 
be  thoroughly  tested. 

With  these  two  questions  of  reforesting  the  plains — we  use  the  word 
reforesting  because  it  seems  evident  that  forests  once  grew  on  the 
plains — and  also  of  the  possibilities  and  value  of  irrigation  to  be  deter- 
mined, the  suggestion  has  been  made  to  the  writer  that  the  general 
government  should  in  some  manner  establish  a  series  of  experiments, 
or  rather  a  continuous  test,  to  scientifically  settle  the  matter.  Given  a 
treeless  region,  eight  hundred  miles  long  and  three  hundred  wide,  to 
be  reforested,  largely  by  means  of  irrigation,  there  should  be,  in  the 
opinion  of  thousands  of  intelligent  people,  souxe  point  selected  where  on 
an  extensive  scale  trees  may  be  planted,  the  different  systems  of  irriga- 
tion ai>plied,  and  results  noted,  and  this  through  a  series  of  years.  This 
would  settle,  perhaps,  that  in  some  districts,  generally  embraced  in  the 
arid  region  trees  may  be  grown  without  irrigation.  This  is  the  opinion 
of  Mr.  D.  S.  Grimes,  of  Denver,  a  gentleman  of  vast  experience.  Mr. 
Grimes  believes  that  trees  planted  in  ''dead  furrows''  and  mulched  will 
in  four  years  shade  the  ground  sufficiently  for  their  own  protection. 
This  theory  might  with  others  be  tested  to  the  great  benefit  of  all  con- 
cerned. In  the  Western  country  individual  scientific  interest  combined 
with  munificence  cannot  be  relied  upon  to  establish  and  maintain  sucli 
an  institution  as  a  school  of  forestry  and  experimental  farms.  The 
land-grant  railroad  companies  may  in  time  plant  forests  to  test  the 
capability  of  their  lands  or  to  raise  trees  for  their  own  use,  but  they 
have  no  interest  in  educating  foresters.  The  States,  with  their  agricul- 
tural colleges,  have  no  sufficient  facilities.  It  seems,  then,  that  the 
general  government  should  enter  upon  the  work.  The  Government  of 
the  United  States,  acting  for  the  people,  has  the  greatest  interest.  In 
years  past  it  has  expended  millionsin  the  exploration  of  this  vast  domain. 
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It  has  expended  millions  in  warring  with  the  hostile  savages  who  have 
roamed  over  it.  It  has  a  second  mortgage  on  the  great  railroads  which 
traverse  it.  The  Government  of  the  United  States,  being  the  greatest 
laud  holder,  also  has  a  paramount  interest  in  reclaiming  this  empire 
and  converting  it  from  a  wilderness  to  fields,  gardens,  orchards,  for^ts, 
and  pastures.  That  the  government  should  actually  do  the  work  is  not 
to  be  expected,  but  it  seems  to  be  reasonable  to  expect  that  it  should, 
aid  in  doing  it.  Knowledge  is  power;  and  let  the  government  furnish 
the  knowledge.  The  government  owns  the  land ;  it  can  set  apart  any 
amount  of  it  which  may  be  required ;  it  can  place  the  work  in  the  hands 
of  the  best  practical  talent  of  the  country ;  it  can  do  on  a  large  sfjale 
what  individuals  are  doing  on  a  small  scale.  As  the  government  is  im- 
personal and  can  be  accused  of  no  sinister  or  selfish  interest,  the  state- 
ments put  forth  under  the  sanction  of  the  g6vernment  of&cers  and  agents 
will  be  received  as  the  truth.  It  will  be  shown  what  trees  can  and 
what  cannot  be  grown  on  the  plains ;  what  are  the  effects  of  copious 
and  limited  irrigation ;  what  is  the  actual  amount  of  water  required  for 
given  areas ;  what  is  the  result  of  irrigation  on  the  same  land  for  a 
series  of  years;  and,  most  important  of  all,  what  is  the  effect  of  plant- 
ing large  bodies  of  trees — actual  forests. 

AMENDMENT  OF  THE  TIMBER  CULTURE  ACT. 

So  far  the  only  legislation  by  Congress  intended  directly  for  the  en- 
couragement of  practical  forestry  is  what  is  known  as  the  timber-cul- 
ture act.  It  has  been  several  times  amended,  and  needs  further  amend- 
ment. It  has  been  so  long  in  existence  that  its  faults  are  well  known, 
and  there  should  be  no  hesitation  in  remedying  the  law,  that  its  original 
purpose  should  be  carried  out  as  far  as  the  intention  of  any  law  is 
attainable. 

The  law  contemplated  that  when  a  quarter  section  was  taken  as  a 
timber  claim,  it  should  be  held  as  such  until  the  terms  of  the  law  had 
been  fully  complied  with,  and  a  certain  number  of  trees  had  been  added 
to  the  forest  area  of  the  country.  The  intention  of  the  act,  according 
to  the  testimony  of  government  officers  and  other  competent  witnesses, 
has  been  avoided ;  nonresidents  and  speculators  have  taken  claims  un- 
der the  timber-culture  act  merely  for  the  purpose  of  selling  them  to 
persons  who  wished  to  take  them  as  homesteads  or  pre-emptions.  It 
will  be  readily  seen  that  this  is  an  absolute  avoidance.  It  works  a 
failure  of  the  object  of  the  act.  The  remedy  for  this  seems  to  be  the 
iuloption  of  the  principle,  "  Once  a  timber  claim^  always  a  timber  claim.'" 
By  this  is  meant  that  when  a  filing  has  been  made  under  the  timber- 
culture  act,  the  land  should  be  withdrawn  from  entry  under  either  the 
homestead  or  pre-emption  acts,  so  that  the  title  shall  never  be  perfected 
excei)t  in  compliance  with  the  letter  and  spirit  of  the  timber-culture  • 
act.  » 

The  law  is  defective  in  allowing  trees  to  be  planted  as  far  apart  as 
7465 3 
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{  twelve  feet.    Young  trees  need  each  other's  support.    Close  planting  is 

the  law  of  nature,  and  nurserymen  are  more  and  more  coming  to  rec- 
ognize it,  west  of  the  Missouri  at  lea^t.    Taking  the  ground  that  the 
f        j  object  of  the  law  is  to  have  the  ground  covered  with  live  trees  and  not 

deai<l  ones,  the  greatest  distance  allowed  between  trees  at  planting 
should  be  four  feet.  If  the  trees  when  growing  become  too  thick  they 
will  be  trimmed  out  by  nature  herself. 

TIMBER  ON  HOMESTEADS. 

^1  The  power  of  the  government  over  public  lauds  is  absolute.    It  can, 

in  conveying  them,  impose  any  regulation  not  in  hostility  to  the  ^^  gen- 
eral plan  of  granting  the  public  domain  to  actual  settlers  under  reason- 
able conditions."  In  additipu  to  the  actual  occupancy  for  five  years 
now  required,  the  homesteader  might  with  profit  to  himself  and  ad  van- 
i  tage  to  the  country  be  required  to  plant  and  maintain  during  the  five 

years  one  acre  in  forest  trees,  or  set  a  row  of  trees  along  the  highway* 
or  both. 

VTHAT  STATES  MAY  DO. 
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Except  in  Texas,  where  the  State  owns  all  the  public  land,  the  States 
own  nothing  but  the  school  lands  and  lands  granted  for  educational 
purposes.  The  power  of  the  States  over  them  is  absolute,  and  in  their 
sale  the  condition  might  be  imposed  on  the  purchaser  that  a  certain 
portion  of  the  land  shall  be  kept  in  forest.  The  legislatures  of  the  sev- 
eral States  may  take  action  making  it  obligatory  on  school  directors  to 
maintain  trees  on  school-house  grounds,  and  also  making  it  compulsory 
on  land  owners  to  keep  trees  growing  along  the  country  roads. 

DUTY  OF  RAILROAD   COMPANIES. 

The  duty  and  the  interest  of  the  great  land-grant  railroad  corpora- 
tions lie  in  the  direction  of  the  encouragement  of  forestry.    Next  to 
the  general  government,  these  companies  are  the  greatest  land  owners 
on  this  continent.    They  have  received  from  the  government  and  mu- 
nicipalities, from  the  people,  in  short,  an  imperial  gift,  the  source  of  im- 
measurable wealth,  and  this  has  been  given  them  almost  without  con- 
ditions.   It  is  but  just  that  they  should  in  return  do  everything  possible 
toward  the  improvement  of  the  country  their  lines  traverse ;  and  it  is 
also  their  interest  to  do  so,  since  whatever  increases  the  productive- 
ness of  the  country  increases  their  own  business.    These  corporations, 
with  their  great  and  hourly  increasing  wealth,  can  do  what  individuals 
cannot  do,  and  on  them  devolves  the  inauguration  of  the  plan  of  plant- 
ing great  forests — not  little  experimental  gardens,  not  a  few  trees   in 
the  depot  grounds,  but  tracts  such  as  are  found  in  Europe  of  tens  of 
thousands  of  acres.    It  is  estimated  that  every  year  275,000  acres    are 
stripped  in  this  country  to  furnish  railroad  ties,  and  the  process  of  resto- 
ration  must  keep  pace  with  that  of  destruction,  else  the  time  will  come 
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when  railroad  ties  cannot  be  secured  at  any  figure.  Why  should  not  a 
great  railroad  company,  with  millions  of  acres  at  its  disposal,  raise  its 
own  railroad  ties  1  We  have  spoken  elsewhere  of  the  very  praiseworthy 
experiments  of  the  railroad  companies  in  the  direction  of  tree-planting^ 
But  the  experience  of  tensof  thousands  of  practicalmen,  farmers  and  oth- 
ers, has  shown  that  as  far  as  Minnesota,  Iowa,  Kansas,  and  Nebraska  are 
concerned,  the  era  of  experiment  has  passed.  It  is,  for  instance,  as  well 
known  now  as  it  ever  will  be,  that  the  catalpa,  the  black  walnut,  the  osage 
orange  will  thrive,  and  that  they  may  be  profitably  cultivated.  Instead, 
therefore,  of  continuing  the  discussion  of  a  settled  question,  the  rail- 
road corporations  should  set  out  trees ;  not  by  the  hundreds  of  acres, 
but  by  the  thousands.  This  is  a  case  where  timidity,  conservatism,  and 
niggardliness  mean  loss.  There  are  many  ways,  too,  in  which  railroad 
corporations  may  foster  the  forest  interests,  as  the  distribution  of  forest- 
tree  seedlings,  nuts,  and  seeds.  A  private  firm,  B.  Douglas  &  Sou,  of 
Waukegan,  have  sent  out  millions  of  trees  in  packages  by  mail.  A 
great  railroad  company  could  do  this  on  an  even  greater  scale  with 
the  prospect  of  a  sure  return.  In  a  few  years  they  would  not  be  obliged 
to  seek  remote  and  almost  inaccessible  mountains  for  ties,  but  would 
have  them  growing  within  sight  of  their  own  tracks  for  hundreds  of 
miles.  We  do  not  doubt  that  the  facts  here  set  down  will  be  recognized 
as  the  truth  sometime,  but  every  day  of  delay  is  a  day  of  loss.  But 
after  the  national  government  has  done  what  it  may,  after  State  gov- 
ernments have  done  what  lies  in  their  power,  the  question  of  reforesting 
and  of  supplying  with  forest  the  region  now  destitute  depends  upon  the 
people,  and  their  action  depends  on  an  affirmative  answer  to  the  ques- 
tion, "  Does  it  pay  f '' 

LET  us  PLANT  FOR  OURSELVES. 

We  have,  in  a  previous  chapter,  demonstrated  that  the  planting  of 
forest  trees  does  pay ;  but  the  evidence  which  can  be  given  within  the 
limits  of  a  report  like  this  is  but  a  drop  in  the  ocean  of  procurable 
testimonj^.  From  the  sandy  plains  of  Cape  Cod,  swept  by  the  bitter 
winds  of  ocean,  where  pine  plantations  have  successfully  been  culti- 
vated, to  the  sage-brush  plains  of  Colorado,  the  answer  is  the  same, 
that  trees  as  a  crop  are  profitable,  paying  as  surely  as  corn  or  the  other 
cereals.  Those  who  have  not  made  the  subject  a  study  have  no  con- 
ception of  the  amount  of  printed  matter  that  has  been  and  still  is  con- 
stantly accumulating  on  this  subject 5  the  observations  of  individuals, 
the  reports  of  committees,  the  transactions  of  societies,  cover  hundreds 
of  thousands  of  pages,  and  in  them  all  there  is  not  the  evidence  of  a 
single  human  being  to  the  effect  that  he  had  lost  time  or  money  in 
planting  trees.  Much  sentimental  talk  has  been  indulged  in  concern- 
ing our  duty  to  the  next  generation.  We  should  plant  trees,  it  is  said, 
under  which  our  grandchildren  may  repose.  This  is  doubtless  a  fine 
and  ennobling  sentiment,  but  the  average  American  citizen  cares  little 
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for  the  generation  preceding  bini,  and  nothing  for  the  generation  to  come; 
he  expects  the  next  generation  to  provide  its  own  shade.  The  qaestioD 
he  wishes  to  determine  is  whether  the  trees  he  plants  will  benefit  men 
in  this  generation.  Curiously,  people  almost  always  overestimate  tht* 
age  of  trees.  Who  has  not  heard  a  great  elm  or  oak  spoken  of  as  cen- 
turies old  when  it  really  has  grown  within  the  lifetime  of  living  men! 
Trees  are  a  sure  crop,  and,  after  all,  a  quick  crop.  The  homesteader 
who  goes  out  on  the  raw  prairie  knows  that  it  is  five  years  before  bis 
\i       j  farm  can  be  producing  crops  with  anything  like  regularity.    His  trees 

I ;       I  are  making  a  return  as  soon  as  his  fields  are.     The  Mennouite  settlers 

in  Kansas,  of  whose  success  we  have  spoken,  in  seven  years,  at  the  far- 
thest, from  the  time  they  turned  the  first  sod,  are  literally  sitting  in 
the  shade  of  the  trees  they  planted;  are  raising  their  own  firewood 
and  eating  the  fruit  of  their  own  mulberry  trees.     What  these  settlers 
from  Eussia,  strangers  to  our  climate  and  soil,  can  do,  others  can  do. 
It  must  be  remembered,  too,  that  the  objectors  have  had  their  day; 
every  argument  which  can  be  used  against  the  cultivation  of  forest 
trees  has  been  used  in  the  prairie  States  west  of  the  Mississippi  against 
the  cultivation  of  fruit  trees.    For  example,  men  accustomed  to  hillside 
orchards  in  the  old  States  have  demonstrated  to  their  own  satisfaction 
that  apples  would  not  grow  in  Kansas;  but  wagons  full  of  round  and 
rosy  evidences  to  the  contrary  may  be  seen  standing  in  the  streets  of 
every  Kansas  market  town.    The  number  of  those  who  till  the  soil,  be 
it  a.  bit  of  garden  ground  or  acres  by  the  hundred,  who  believe  in  the 
profitableness  of  trees,  is  constantly  increasing.   In  front  of  the  hurablei«t 
cottage  in  town  you  see  thethree  or  four  maples  or  elms  covering  the 
front  of  the  lot;  and  out  on  the  wide  prairies,  as  far  as  settlement  has 
extended,  the  group  of  planted  trees  marks  the  outpost  of  th«  picket 
guard  of  civilization.    It  is  with  the  hope  of  contributing  in  some  way 
to  this  useful  and  beautiful  pursuit,  which  is  to  shelter  the  bare  aud 
blistered  earth ;  which  is  to  catch  and  hold  the  rain  and  the  dew ;  which 
is  to  shelter  the  home  and  its  occupants  from  summer's  heat  and  win 
ter's  cold;  which  is  to  bring  fuel  and  comfort  to  the  housewife;  aud 
which  is  to  increase  by  millions  the  well-earned  wealth  of  a  nation,  that 
this  brief  report  is  submitted  to  reading  and  thinking  people. 
Respectfully  submitted. 

F.  P.  BAKER. 


TREE  PLANTING  AND  GROWING  ON  THE  PLAINS. 


Hon.  Geo.  B.  Loring, 

Commissioner  of  Agriculture: 

Sir:  This  paper  is  intended  only  as  a  brief  presehtation  of  experiences 
and  results  concerning  tree  culture  and  tree  growing  onthe  western 
plains,  made  bj  and  coming  under  immediate  observation  of  the  writer 
during  a  re^^idence  of  twenty-seven  years  west  of  the  Missouri  River,  in 
the  Territory  and  State  of  Nebraska,  the  principal  object  being  to  show 
what  has  been  done  practically,  is  being  and  may  be  done,  converting  a 
naturally  timberless  i>ortion  of  country  into  a  tree-growing   region. 
Taking  the  geography  of  boyhood  days,  together  with  official  reports  of 
Captain  Miles,  United  States  Army,  and  the  western  explorer.  Colonel 
Fremont,  relating  to  that  portion  ot  the  national  domain  situate  between 
the  Missouri  Eiver  and  Bocky  Mountains,  as  a  basis  for  conclusions, 
there  was  at  date  of  extinguishment  of  Indian  title  to  these  lands  in 
1854  nothing  enticing  to  enterprising  adventurers  seeking  new  homes  in 
the  far  West,  especially  in  matters  of  tree-growing.    The  thought  that 
the  then  naked  plains  would  ever  be  transformed  into  groves  of  valu- 
able timber  was  not  entertained.    Those  who  first  came,  during  the 
years  1854-'55-'56,  soon  discovered,  however,  that,  particularly  along 
the  borders  of  streams  and  where  prairie  fires  were  kept  out,  there  was 
promising  spontaneous  indigenous  growth  of  valuable  varieties  of  timber 
— oaks,  black  walnut,  hickories,  elms,  ashes,  red  mulberry,  honey  locust, 
hackberry,  linden,  soft  maple,  sycamore,  Kentucky  cofifee  tree,  red 
cedar,  cotton  woods,  willows,  and  others.    Still  later  it  was  fpund  by* 
experiment  that  native  seedlings  transplanted  into  carefully  prepared 
soil  did  well  on  high  uplands — out  on  the  open  prairie  not  only  did 
well,  but  grew  with  remarkable  vigor  and  rapidity,  showing  character- 
istics of  excellence  in  quality.    To  those  of  indigenous  growth  were 
added  in  time  varieties  of  foreign  origin — hard  or  sugar  maple,  Ameri- 
can chestnut,  white  walnut,  poplar,  beech,  birch,  black  locust,  larch, 
pines,  catalpa,  black  cherry,  and  others.     While  success  followed  efforts 
in  this  direction,  only  the  most  sanguine  adventurous  experimenters  had 
faith  in  ultimate  practical  results.     In  time,  through  an  a<5t  of  the 
Territorial  legislature,  creating  a  board  of  agriculture,  the  labors  of 
the  board  organized  under  its  provisions,  and  afterwards  liberal  legis- 
lative appropriations,  keeping  out  annual  fires,  and  other  aids  and  pre- 
cautions, tree-growing  in  Nebraska  is  universally  conceded  a  success. 
There  is  now  no  hesitancy  or  risk  in  predicting  in  the  near  future  that 
it  will  be  known  and  characterized  as  a  timber-producing  region  of 

country. 
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I  EXTENT   OF  TREE  PLANTING  AND  GROWING. 

But  little  tree-planting  was  done  in  Nebraska,  and  by  reason  of  an- 

I        I  nual   fires    sweeping  very  generally  over  the  country  spontaneous 

j  growth  wivs  exceedingly  meager,  for  at  least  ten  years  after  organiza- 

■ ,        '  tion  of  the  Territory,  and  first  efforts  by  settlers  to  improve  and  develop. 

\       '\  To  cover  all  the  ground  and  afford  a  more  satisfactory  presentation  of 

the  subject-matter  under  consideration,  commencement  is  made  with 

> 

.  date  of  passage  of  Kansas-Nebraska  act,  1854.    From  that  time  up  to 

and  including  the  year  1882,  covering  a  period  of  twenty-eight  years, 
*  official  statistics,  with  some  reliable  estimates  to  cover  dates  not  thus 
provided,  it  is  found  there  has  been  planted  within  the  borders  of  what 
is  now  the  State  of  Nebraska  244,356  acres  of  forest  trees.  This  in- 
cludes seedlings,  seeds,  and  cuttings  planted  in  permanent  forests, 
groves,  and  along  highways  and  streets  in  cities  and  villages.  Spon- 
taneous indigenous  growth,  since  fires  have  been  kept  from  borders  of 
streams  and  ravines,  is  estimated  equal  to  half  the  area  planted. 

Personal  observation  would  warrant  a  larger  proportion.  Not  a  few 
informants  contend  for  an  equal  extent;  some  higher,  even  to  double. 
James  T.  Allan,  Omaha,  ex-secretary  American  Forestry  Association, 
now  in  employ  of  the  Union  Pacific  Railroad  Company,  traveling  exten- 
sively over  the  State,  responding  to  inquiries  on  this  particular  x>oint, 
writes:  *'I  have  watched  the  spontaneous  growth  of  young  elms,  wal- 
nuts, oaks,  ash,  hickories,  &c.,  along  the  Missouri,  Wood,  and  other 
rivers  in  the  West,  since  fires  have  been  kept  back,  and  seen  their 
growth  among  the  hazel  brush,  which  is  the  fringe  on  the  border  of 
native  timber,  dividing  it  from  the  prairie.  I  hardly  think  I  am  out  of 
the  way  in  setting  it  at  double  the  amount  of  timber  planted." 

A  majority,  however,  in  various  parts  of  the  State,  place  the  estimate 
as  stated — ^at  one-half. 

It  is  safe  to  say  a  majority  of  planting  is  made,  originally,  four  feet 
by  four,  with  view  to  cutting  out  first  one-half,  as  growth  demands 
space,  and  eventually  another  half  of  that  remaining — three-fourths  in 
all.  Some  plant  six  by  six,  others  eight  by  eight.  Planted  four  by 
four  w^e  have  2,622  trees  to  the  acre,  or  a  total  of  640,701,432;  eight 
by  eight,  682  to  the  acre,  or  a  total  of  166,680,792.  Average  the  totals, 
and  there  is  shown  403,676,112.  Add  to  the  average  the  spontaneous 
estimate,  one-half,  and  the  grand  total  is,  planted  and  grown  in  28  years, 
605,514,168  trees. 

The  number  of  trees  per  acre,  spontaneous  growth,  will  more  than 
equal  one-half  the  acreage  planted.  It  is  estimated  one-fourth  of  the 
trees,  seeds,  and  cuttings  planted  did  not  grow,  and  therefore  not  now 
occupying  the  ground.  Spontaneous  growth,  except  where  the  weak 
have  been  crowded  out  by  the  strong,  and  such  as  may  have  been 
destroyed  by  occasional  fires,  it  may  be  said  all  are  growing. 
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DEMONSTRATED  USEFUL  AND  VALUABLE  VARIETIES. 

It  has  been  practically  demonstrated  that  the  following  valuable  varie- 
ties of  forest  timber  can  be  successfully  and  satisfactorily  grown — both 
planted  and  of  spontaneous  growth.  Only  the  most  valuable  are  named 
in  this  list.    Those  designated  with  a  *  are  indigenous. 

Ash: 

Fraximua  Americana.* 

viridia.* 

quudrangulata,* 

pubescens.* 

platycarpa,* 

sambucifolia.* 
Oak: 

Quercus  alba.* 

obtmiloba.* 

macrocarpa.* 

printts.* 

tinctoria.*  - 

rubra.* 

nigra.* 

Chinquapin  02h\^—prinoide8 — of  shrub  character,  grows  in  abundance, 
particularly  on  the'  bluflf  lands  adjacent  to  the  Missouri  Eiver,  and  in 
places  in  profusion  on  prairie  lauds,  many  acres  in  a  body.  It  is  a  pro- 
fuse bearer;  nuts  equal  almost  to  chestnuts.  In  early  days  it  was  con- 
sidered a  '' Munchausen"  story  when  old  settlers  talked  of  hogs  eating 
acorns  from  trees.  The  small  growth,  often  not  over  a  foot  high,  was 
loaded  with  nuts,  and  therefore  easily  eaten  off  by  swine.  Deer  and  an- 
telope fatted  on  them. 

Black  walnut: 

Juglans  nigra.* 

White  walnut: 

Juglans  dnerea. 

Hickory : 

Carya  alba.* 

sulcuta.* 

tomentosa.* 

porcina,* 

amara.* 
Elm: 

TJlmus  Americana.* 

fulva.* 

racemosa.* 

alata.* 

Hackberry : 

Celtis  occidentalis.* 
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I     *  Houey  locust: 

I  5 

Oleditschia  triacanthus.* 
i  monosperma.* 

/,        I  Kentucky  coffee  tree: 

i  j  Oymnocladu8  canadensis,* 

,  Linden : 

,  i  Tilia  Americana.* 

Sycamore : 
i]  Acer  psettdoplatantis.* 

\\       \  Black  locust: 

I        '-  Robinia  pseudacacia. 

.  I  .    Soft  maple : 

Acer  da^sycarpum.* 
Sugar  maple: 

Acer  sacckarinum. 


'I 
■  I 


I 


Sugar  maple  grown  thus  far  little  else  than  for  ornamental  purposes — 
lawns  and  street  trees.  There  is  no  reason  why  it  may  not  be  grown 
successfully  for  forest  purposes,  as  it  thrives  well  when  introduced  and 
planted. 

Poplar: 

Liriodendron  tulipifera. 
Wild  black  cherrv: 

Pruntis  serotina. 
Wild  red  cherry: 

Prunus  Fennsylvanica.* 
Catalpa,  hardy: 

Catalpa  spedosa. 
Cottonwood : 

Populus  monilifera.* 

heterophylla.* 
Willow : 

8alia)  purpurea.* 

cordata.* 

,    longifolia,* 

nigra* 

Valuable  characteristics  are  noted  of  a  willow  growing  spontaneous 
along  the  Missouri  River  from  the  mouth  of  the  Big  Nemaha,  south,  to 
the  Yellowstone,  north,  familiarly  known  as  "Diamond  willow."  Pro- 
fessor Sargent  names  it  Salix  cordata^  var.  vestita.  Experience  denaon  - 
strates  it  as  durable  for  underground  uses — posts — as  red  cedar. 

Box-elder: 

Negundo  a^eroides,* 
Chestnut 

Castanea  Americana, 
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Piue: 

Fimis  sylvestris. 
Austriaca, 
strobus. 
Red  cedar : 

Juniperus  Virginiana. 
Larc 

Larix  Europcea. 
Americana. 
Mulberry : 

Moru8  rubra.* 
alba, 
moretti. 

Many  varieties  of  less  value  than  the  foregoing,  embraced  in  a  com- 
plete sylva  of  the  State,  are  here  omitted  as  not  of  practical  value  for 
forest  purposes. 

aBOWTH  OF  TREES. 

The  following  actual  measurement  of  tree  growths,  of  known  ages, 
are  made,  showing  circumference  in  inches  two  feet  above  ground : 


Karnes  of  trees. 


Years 
old. 


Inches. 


White  elm  (p) 

Redelm(») 

Catalpa  (») 

Soft  maple  («) 

Soft  maple  (p) 

Sycamore  (p) 

Pig  hickory  («) 

Shagbark  hickory  («) 

Cottonwood  (8) ?. 

Cottonwooa  (p) 

Chestnut  (p) 

Box  elder  («) 

Box  elder  (p) 

Honey  locust  («) 

Honey  locust  (p) , 

Kentucky  coffee  tree  (») 

Burr  oak  (») 

White  oak  («) 

Redoak(«) .' 

Black  oak  («) 

White  ash  («) '. 

(rreen  a8h(«) 

Black  «walnnt(«) 

Black  walnut  (p) 

W  hit©  walnut  (p) w 

Osajre  orange  (p) ,- 

Larch  (p) 

White  pine  (p) 

Scotch  pin©  (p) 

Austrian  pine  (p) 

Bed  cedar  (p) 

White  cedar  (p) 

Mulberry  (p) 

^  Mulberry  (*) 

Linden  («) • 

Poplar  (p) 

Black  locust  (p) 

Red  willow  (p) 

Gray  willow  (p) -. 

«,  spontaneous  growth,  p,  planted  growth. 


15 
24 
20 
18 
18 
16 
24 
24 
23 
23 
14 
14 
14 
22 
22 
14 
22 
22 
22 
22 
22 
22 
22 
22 
22 
25 
10 
20 
15 
15 
15 
15 
18 
18 
14 
4 
24 
20 
15 


24i 
36 
.48^ 
54$ 

m 

43J 

374 

30 

78* 

93 

24i 

?^ 
3U 

40| 

24 

30^ 

29' 

37i 

381 

32^ 

30 

48 

504 

49i 

26i 

24* 

364 

23 

224 

26^ 

22 

43 

39i 

35 

12 

6O4 

58 

26i 
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OBDEB  OF  VA1.UE. 

The  order  of  altimate  value,  deciduous  varieties,  while  there  may  be 
difi'erence  of  individual  opinion,  it  is  safe  to  arrange:  white,  burr,  and 
chestnut  oaks;  black  and  white  walnut;  white,  green,  and  blue  ash; 
black  cherry,  catalpa,  black  locust,  honey  locust,  Kentucky  co£fee  tree, 
elms,  hickories,  larch,  soft  maple,  hackberry,  mulberry,  cottonwoods, 
willows,  box  elder. 

For  present  or  near  value,  cotton  woods — especially  the  yellow — are 
almost  universally  conceded  preferable.  There  are,  as  shown,  two 
varieties,  yellow  and  white — monilifera  and  heteropkylla.  The  yellow 
makes  excellent  lumber,  particularly  for  inside  uses,  not  exposed  to 
weather.  For  shingles,  only  pine,  cedl^r,  or  walnut  are  superior.  Both 
make  good  fuel,  after  reasonable  drying  or  seasoning.  Old  steamboat 
and  mill  men  prefer  half-seasoned  cottonwood  to  any  other  obtainable 
in  this  region,  claiming  they  get  more  steam  from  it;  also  much  used  in 
buri^iug  brick.    No  other  wood  holds  nails  so  well. 

Eed  cedar,  white,  Scotch,  and  Austrian  pines  stand  in  order  of  value 
as  evergreens,  and  are  usually  so  planted. 

OBDEB  OF  PLANTOa. 

The  order  of  tree-planting,  numerically  speaking,  of  deciduous  varie- 
ties is,  as  near  as  may  be,  cottonwoods,  box  elder,  soft  maple,  elms, 
ashes,  black  walnut,  honey  locust,  catalpa,  oaks,  hickories,  Kentucky 
coffee  tree,  black  locust,  larch,  sycamore,  hackberry,  mulberry,  black 
cherry,  and  willows.  Two-thirds  of  the  whole  are  cottonwoods,  from 
the  facts  they  are  more  easily  obtained,  cost  less,  are  of  more  rapid  and 
certain  growth,  and  from  which  realizations  are  more  speedily  and  cer- 
tainly secured,  and,  in  addition,  succeed  almost  anywhere  planted. 

SPONTANEOUS  GBOWTHS  EANGE  IN  OBDEB  OF  VALUE. 

Oaks:  red  and  black,  perhaps,  predominating;  hickories:  more  shag- 
bark  than  others.  Black  walnut,  elms,  linden,  white  ash,  mulberry,  and 
hackberry  on  higher  lands;  on  bottoms,  cottonwoods,  box  elder,  wil- 
lows, sycamore,  soft  maples,  green  and  water  ash. 


PBIGE  OF  FOEEST-TBEE  SEEDLINGS. 

Prices  of  forest-tree  seedlings  are  such  as  to  place  them  within  reacb 
of  the  very  poorest;  in  fact,  as  the  great  bulk  planted  are  of  sponta- 
neous origin,  they  are  to  be  had  for  mere  gathering  in  regions  where 
found.  When  trafficked  in,  prices  range,  owing  to  variety  and  size,  from 
six  inches  to  four  feet,  all  along  from  fifty  cents  to  three  dollars  per 
thousand;  nursery -grown  plants  grade  higher.  Many  millions  are  now 
planted  annually. 
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ENCOURAGING  ENACTMENTS  AND  PROVISIONS. 

Tbe  I^ebraska  State  constitution  provides  that  "  the  increased  value 
of  lands  by  reason  of  live  fences,  fruit  and  forest  trees  grown  and  cul- 
tivated thereon  shall  not  be  taken  into  consideration  in  the  assessment 
thereof."  A  State  law  <*  exempts  from  taxation  for  five  years  $100  valu- 
ation for  each  acre  of  fruit  trees  planted,  and  $50  for  each  acre  of  forest 
trees;"  also  makes  it  obligatory  that  "the  corporate  authorities  of  cities 
and  villages  in  the  State  shall  cause  shade  trees  to  be  planted  along  the 
streets  thereof." 

Further:  *'Any  person  who  shall  injure  or  destroy  the  shade  tree  or 
trees  of  another,  or  permit  his  or  her  animals  to  do  the  same,  shall  be 
liable  to  a  fine  of  not  less  than  $5  nor  more  than  $50  for  each  tree  in- 
jured or  destroyed." 

To  encourage  growing  live  fences  the  law  permits  planting  "precisely 
on  the  line  of  the  road  or  highway,  and  for  its  protection  to  occupy,  for 
a  term  of  seven  years,  six  feet  of  the  road  or  highway  " 

ARBOR  DAY. 

This  day  originated  in  Nebraska  through  action  of  the  State  Board  of 
Agriculture.  It  is  a  day  designated  by  the  board  during  planting  sea- 
son, each  spring,  usually  about  the  middle  of  April.  The  board  annu- 
ally award  liberal  premiums  for  the  greatest  number  of  trees,  cuttings, 
and  seeds  permanently  planted  on  that  day.  The  governor  annually, 
by  proclamation,  recognizes  the  day  for  purposes  indicated,  iirging  the 
people  to  devote  it  exclusively  to  tree-planting.  It  is  very  generally 
observed,  and  millions  of  trees  planted  that  day. 

MODES  OF  PLANTING  AND  TREATMENT. 

The  usual  distances  apart  are  by  multiples  4,  8, 12, 16,  &c.,  that  in- 
termediate ground  may  be  utilized  by  being  cultivated  in  other  crops 
until  trees  are  of  sufficient  size  to  protect  themselves,  when,  in  farm 
parlance,  they  are  permitted  to  "take  the  ground." 

Most  experimenters  at  first  planted  tree  seeds  where  they  were  to  re 
main  permanently.  Experience  has  shown  this  a  mistake,  for  numerous 
reasons.  Principally,  by  this  mode,  uneven  stand,  growth,  grade,  size, 
and  vigor  are  to  contend  with.  By  planting  seeds  first  in  beds,  and, 
say  at  one  year's  growth,  assorting,  grading,  and  transplanting  perma- 
nently each  grade  to  itself,  better  results  are  secured.  The  same  grades 
as  to  size  and  vigor  do  better  together;  grow  more  evenly;  the  weak 
are  not  crowded  out  or  overshadowed  by  the  stronger — a  practical  illus- 
tration of  the  "survival  of  the  fittest." 

By  this  plan  small  plants,  if  healthy,  do  about  as  well  in  the  end  as 
the  large.  No  variety  is  known  that  cannot  be  safely  transplanted  at 
one  year  old.  Even  varieties  of  tap-root  characteristics— oaks,  walnuts, 
hickories,  and  chestnuts — are  really  better,  I  am  convinced,  for  tap-root 


5 


., 


-  » 


44 


FORESTRY   OF   THE    MISSISSIPPI    VALLEY. 


pruning.  By  it  laterals,  or  fibrous,  feeding  roots  are  induced ;  or,  if  larger 
sizes  are  desired  before  transplanting,  root  pruning,  by  running  a  tree- 
digger  under  rows  and  allowing  them  to  remain  a  year  or  two  longer,  good 
results  are  obtained.  As  a  rule,  however,  better  success  is  had  by  trans- 
planting young  trees  when,  as  near  as  possible,  all  roots  are  preserved. 
Small  trees  cost  less  to  purchase,  transport,  handle,  and  transplant. 
Alternating,  especially  certain  varieties,  has  not  given  satisfaction. 
Trees  in  some  respects  are  not  unlike  mankind — will  not  fraternize. 
For  instance,  oaks,  walnuts,  and  hickories  will  not  fraternize  with 
maple,  cottonwoods,  and  elms.  When  planted  near  each  other,  the 
latter  wUl  invariably  lean  away  from  the  former,  assuming  crooked, 
gnarly  appearance,  and  in  the  end  virtually  die  out. 

INCIDENTAL  ILLS. 

Thus  far  few  ills  have  attended  timber  culture  in  this  St^te.  The  great 
losses  or  failures  have  been  from  careless  handling,  planting,  and  after 
neglect.  Black  locust  was  planted  extensively  in  earlier  days,  but,  be- 
ing so  badly  affected  by  borers,  its  cultivation,  until  of  late,  was  almost 
entirely  abandoned.  The  pest  which  almost  universally  destroyed  it  in 
the  beginning,  suddenly  and  without  known  cause  disappeared,  and 
that  valuable  variety  of  timber  is  again  receiving  merited  attention. 
In  certain  portions  of  the  State,  during  one  or  two  years,  a  large  green 
worm,  name  not  known,  defoliatetl  most  soft  maples,  for  a  time  check- 
ing their  growth.  In  a  few  instances  the  same  borer  attacking  black 
locust,  to  a  limited  extent  injured  soft  maple  and  cottonwoods.  They 
being  of  such  rampant  growth,  injury  was  not  material.  Trees  attacked 
were  principally  those  used  for  ornamental  purposes — those  on  streets  in 
cities  and  villages. 

Where  ground  has  been  well  and  deeply  prepared,  good  healthy 
plants  used,  care  exercised  in  handling  and  planting,  followed  by  at- 
tention and  proper  cultivation  until  able  to  care  for  themselves,  there 
has  been  no  good  cause  for  complaint. 


IMPORTANCE  OF  SPONTANEOUS  GROWTH. 

Too  much  importance  cannot  attach  to  spontaneous  timber  growing. 
Nature,  in  this  respect,  is  both  accommodating  and  bounteous  in  her 
provisions.  Waste  places,  as  a  rule,  are  utilized.  Lands  which,  if  at 
all  adapted  to  other  uses,  could  only  be  prepared  at  extra  expense,  are 
those  nature  occupies  and  renders  of  value.  This  growth  comes  of  its 
own  accord,  so  to  speak,  without  preparation  or  labor  by  man,  other 
than  to  guard  against  fires,  along  broken  and  often  precipitous  blufis  and 
ravines,  in  nooks  and  corners  of  tortuous  and  meandering  streams  iu. 
cident  to  prairie  regions.  A  belief  is  freely  expressed  that  greater 
proportionate  successful  tree-growing,  and  at  comparatively  no  expense, 
has  been  done  by  nature  than  by  planting.    As  stated  before,  by  a  far 
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greater  proportion  of  sucli  pla^nting  and  growing  stands  and  succeeds 
than  that  of  artificial  processes.  Losses  are  rare,  and  only  from  oc- 
casional invading  fires,  and,  where  too  thick  on  the  ground,  the  stronger 
kill  out  the  weaker — no  loss  in  fact — simply  adjusting  or  equalizing. 
Personal  knowledge  is  had  of  many  instances  where  lands,  twenty  and 
twenty -five  years  ago,  considered  worthless,  are  now  valued  at  from 
twenty  to  one  hundred  dollars  per  acre  solely  for  the  timber  naturally 
grown. 

ROBERT  W.  FURNAS. 
Brownville,  ]Nebb.,  December  1, 1882. 
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THE  VALUE  OF  AMEEIOAH  TDDEE  LAVD8. 

By  Franklin  B.  Houoh^  Liwville,  New  York 

This  qaestion  lies  at  the  foandation  ?)f  the  whole  subject  of  American 
Forestry,  and  mast  largely  influence  the  action  of  the  owners  of  land, 
whatever  tiiey  may  do,  in  the  preservation  or  planting  of  woodlands. 
The  term  "  unimproved,"  which  we  apply  to  forest  land,  has  come  down 
to  us  from  the  pioneer  as  a  synonym  for  ^<  unproductive''  or  <'  nnproflt- 
able,"  and  we  sometimes  hear  of  land  being  cleared  because  the  owner 
.  <'  cannot  afford  to  lay  out  of  the  use  of  it  any  longer." 

We  will  attempt  to  point  out  the  fallacy  of  these  notions,  and  to  show 
that  an  estate  vested  in  woodlands,  is  neither  unproductive  nor  un- 
profitable ;  but  that  on  the  contrary  it  is  productive  in  revenue,  reason- 
ably safe  as  an  investment,  beyond  the  reach  of  speculative  changes  in 
value,  and  certain  in  its  returns. 

It  may  be  remarked  in  the  beginning,  that  since  no  lands  have  been 
hitherto  reserved  by  our  general  or  State  governments  for  the  main- 
tenance and  future  supply  of  timber,  and  as  the  titles  have  passed  to 
private  owners,  throughout  the  whole  of  the  settled  portions  of  the 
country — ^neither  of  these  forms  of  government  can  have  anything  to  do 
with  the  management  of  these  lands.  So  far  as  foreign  forest  codes 
have  reference  to  the  management  of  woodlands  upon  the  public  domain, 
or  upon  estates  owned  by  local  communities  or  to  public  institutions, 
we  can  derive.no  aid  from  them,  nor  have  we  an  interest  in  the  juris- 
prudence that  has  arisen  in  the  administration  of  these  rights.  From 
the  simple  and  absolute  tenure  of  our  titles,  we  shall  be  for  the  most 
part  wholly  free  from  all  the  vexations  and  perplexities  that  elsewhere 
arise  between  landlord  and  tenant,  or  in  the  enjoyment  of  rights  of 
common  usage. 

In  some  of  the  States,  as  in  New  York,  certain  tracts  of  wild  land, 
once  private  property,  have  reverted  to  the  State  by  failure  of  their 
owners  to  pay  taxes.  It  is  probable  that  these  lands  are  very  poor,  and 
that  the  most  of  the  timber  has  been  cut  off.  Their  reversion  necessi- 
tates some  plan  of  care  and  management,  and  questions  of  water  supply 
and  climatic  influences  are  coming  in  with  the  arguments  they  afford 
in  favor  of  legislative  action  in  their  behalf.    But  under  these  circum- 
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stances  the  question  of  present  value  or  of  f utore  profits  scarcely  comes 
into  the  account,  and  will  not  be  further  considered  on  this  occasion. 
The  subject  before  us  is,  the  ownership  of  woodlands  by  individuals, 
and  the  profits  or  losses  that  may  affect  their  value,  or  operate  as  mo- 
tives for  their  maintenance  or  their  clearing. 

It  may  be  stated  as  a  rule  without  exception,  that  the  individual  will 
govern  his  action  as  to  woodlands  as  he  does  as  to  his  fields,  in  the 
manner  that  will  best  serve  his  personal  interest,  and  wholly  without 
regard  to  any  theories  as  to  the  effect  it  may  have  upon  the  public  wel- 
fare. 

It  is  further  found,  as  the  experience  of  the  world,  and  it  is  especially 
true  in  our  own  country  where  the  laws  are  made  by  those  who  are  gov- 
erned by  them,  that  public  control  will  not  be  tolerated  in  the  manage- 
ment of  private  property,  unless  a  public  interest  is  to  be  protected 
thereby,  and  the  reason  of  interference  is  just  and  evident. 

We  have  before  us  another  fact  which  is  of  the  highest  importance  in 
this  connection.  We  are  at  present  wholly  without  any  provision  on 
the  part  of  Government  for  the  maintenance  of  woodlands  ui>on  the  pub- 
lic domain,  and  as  this  domain  is  fast  passing  to  private  owners,  there 
is  not  even  a  remote  probability  that  any  considerable  part  of  the  tim- 
ber for  the  supply  of  our  wants  will  ever  be  grown  upon  our  public 
lauds.  If  to  this  we  add  the  fact  that  no  foreign  country  has  a  sur- 
plus to  supply  us,  we  are  led  to  the  conclusion  that  whatever  timber 
the  future  may  require  must  be  supplied  from  private  lands. 

It  may  require  a  crisis  of  want  and  high  prices,  the  result  of  improvi- 
dence, to  convince  our  people  of  the  value  of  growing  timber,  but  when- 
ever such  a  time  does  come,  the  lesson  will  be  learned  and  remembered, 
and  our  people  will  begin  to  see  value  in  a  growing  tree. 

We  should  seek  to  avoid  the  inconvenience  and  distress  which  scarcity 
and  high  prices  would  unavoidably  occasion ;  and  I  regard  the  tend- 
ency of  our  <<Arbor  days,"  and  school  festivals  in  the  interest  of  plant- 
ing as  in  the  highest  degree  beneficial — not  so  much  for  what  is  actually 
done,  as  for  the  effect  it  may  have  upon  our  young  people,  the  scholars 
now  in  our  schools,  who  will  in  a  few  years  become  the  owners  of  oar 
lands.  It  need  not  be  said,  for  it  is  evident,  that  the  planting  and  pro- 
tection of  groves  and  woodlands  will  not  be  undertaken  by  those  who 
have  spent  a  part  of  their  lives  in  clearing  land,  nor  by  those  who  have 
acquired  the  notion  that  land  has  no  productive  value  until  it  has  been 
cleared. 

The  plan  ting  and  care  of  woodlands  leads  to  an  appreciation  and  en- 
joyment of  sylvan  scenery,  and  every  measure  tending  to  the  caltiva- 
tion  of  rural  tastes,  is  conducive  to  this  end.  We  mast  first  counter- 
act the  habit  of  destruction  and  waste  which  was  acquired  by  the  pio- 
neer, or  that  has  been  handed  down  from  him,  before  a  beginning  cau 
be  made.  This  is  the  first  task  in  popular  education  before  us,  and  it 
is  eminently  proper  that  it  should  begin  in  oar  schools. 
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As  the  land-owner  will  be  governed  by  his  own  particular  interest, 
with  little  regard  for  the  general  welfare,  or  the  profit  of  others,  he  must 
be  oonvinced  that  there  is  something  to  be  gained.by  him  in  an  enter- 
prise before  he  will  undertake  it.  As  the  returns  of  forestry  are  more 
or  less  remote,  it  will  require  a  certain  degree  of  foresight,  of  intelli- 
gence, and  of  faith  in  the  future,  in  order  to  enable  l^m  to  realize  the 
prospects  of  the  enterprise,  and  the  extent  and  certainty  of  his  returns. 

In  new  industries  where  experience  is  wanting  and  experiment  is  neces- 
sary before  success  is  assured  it  has  been  found  good  policy  on  the  part 
of  Government  to  encourage  undertaking  by  bounties,  premiums,  ex- 
emptions from  taxation,  and  other  inducements  for  a  limited  time,  and 
until  the  experience  needed  for  successful  operation  had  been  acquired. 
It  is  by  these  means,  and  the  further  aid  to  be  derived  from  experiment 
stations,  scientific  researches,  and  the  diffusion  of  knowledge  upon  the 
subject,  that  the  State  governments  may  render  the  most  substantial 
asf^istance  in  the  advancement  of  Forestry. 

As  for  bounties  and  premiums,  their  offer  implies  some  competent  and 
impartial  agency  for  deciding  between  rival  applicants.  In  the  State 
of  New  York,  in  former  years,  the  Judges  of  the  County  Courts,  the  So- 
ciety for  the  Promotion  of  the  Useful  Arts,  a  Board  of  Agriculture,  and 
the  State  and  County  Agricultural  Societies  have  upon  several  occasions 
been  empowered  to  examine  and  decide  upon  questions  of  this  nature. 
There  can  be  no  question  but  that  in  the  absence  of  State  Forestry  Asso- 
ciations the  general  or  local  Agricultural  and  Horticultural  Societies 
throughout  the  country  would  be  the  best  agencies  for  awarding  these 
distinctions. 

From  the  fixed  and  immovable  nature  of  forest  property,  nothing 
could  be  done  in  the  way  of  exhibition  to  the  general  public,  excepting 
in  the  way  of  excursions,  as  is  done  by  the  Scottish  Arboricultural  and 
other  Societies,  but  a  great  deal  of  benefit  could  be  derived  from  the  re- 
ports of  visiting  committees,  statistical  returns,  and  plain  practical  essays 
by  competent  and  experienced  observers  and  special  agents.  The  best 
of  these  essays  and  reports  should  be  rewarded  by  suitable  prizes,  and 
they  should  be  widely  distributed  among  those  who  would  be  most 
benefited  by  them. 

In  whatever  manner  these  bounties  or  prizes  might  be  offered,  or 
any  exemption  from  taxation  in  aid  of  planting  might  be  allowed,  it 
would  not  be  good  policy  to  make  them  unlimited  as  to  time.  A  busi- 
ness that  needs  perpetual  relief  or  support  is  a  poor  one,  and  if  it  can- 
not stand  alone  after  fair  assistance  in  the  beginning  it  presents  no 
inducement  to  enterprise;  it  will  invite  no  investment  of  capital,  and 
may  as  well  be  abandoned  altogether. 

In  the  recent  discussions  upon  the  forest  question  in  New  York,  some 
have  suggested  the  suspension  of  all  taxes  upon  all  existing  woodlands 
as  an  inducement  for  their  preservation.  In  my  opinion  this  would  be 
unwise  and  unjust ;  in  fact,  that  it  would  not  tend  to  the  end  proposed. 
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nor  would  it  eacoorage  planting.  On  the  other  hand,  an  exemption  for 
a  limited  period,  aay  from  ten  to  twenty  years,  upon  denuded  landt} 
when  planted  would  tend  directly  to  encouragement,  and  might  itself, 
in  many  cases,  present  an  inducement  where  nothing  would  have  been 
done  without  it.  In  some  States,  as  in  Nebraska,  where  the  constitu- 
tion forbids  the  exemption  of  any  kind  of  property  from  taxation,  the 
Legislature  has  gone  to  the  extent  of  its  power  in  declaring  lands  thus 
planted  as  not  liable  to  any  increased  valuation  by  reason  of  plant- 
ing. This  general  or  partial  exemption  from  taxation  for  a  limited  time 
I  regard  as  eminently  proper ;  but  beyond  this  it  would  afford  just  rea- 
son of  complaint  from  the  owners  of  property  in  other  forms,  and  if  en- 
acted it  would  not  long  be  endured. 

In  the  Prairie  States,  where  the  want  of  wood  was  among  the  first  to  be 
felt,  the  settlers  needed  no  arguments  to  enforce  the  motives  for  plant- 
ing, and  in  these  States  we  now  find  by  far  the  greatest  number  of 
young  plantations,  and  the  most  intelligence  in  their  management.  The 
facility  with  which  lumber  has  been  brought  in  by  the  railroads  has 
relieved  these  sections  of  the  country  from  an  experience  that  would 
have  been  trying  without  them,  and  has  doubtless  limited  forest-tree 
planting  to  a  point  far  below  what  may  hereafter  be  found  a  proi>er 
amount ;  but  the  beginning  made  is  good,  and  the  fault  is  only  in  its  not 
going  far  enough.  It  admits  of  extension  as  the  want  becoAies  felt, 
and  will  doubtless  be  expanded  hereafter  as  the  demand  and  prices  jus- 
tify until  it  meets  at  least  the  local  requirements. 

In  some  instances  the  substitution  of  coal  for  fuel,  and  of  iron  for 
buildings,  bridges,  and  naval  architecture,  has  undoubtedly  redaced 
very  largely  the  consumption  of  wood  and  timber  in  the  country.  But 
it  may  be  doubted  4&  to  whether  these  substitutions  for  wood  have  in 
reality  tended  to  prolong  our  forest  supplies.  On  the  contrary,  it  has, 
by  reducing  the  current  prices,  withdrawn  the  motives  for  longer  main- 
tenance, and  upon  many  farms  throughout  the  coantry  the  reserved 
wood  lots  have  been  cleared  off  as  no  longer  needed  for  the  family's 
use.  Still  these  changes  in  the  use  of  materials  for  fuel  and  construc- 
tion are  most  fortunate,  and  they  may  be  extended  a  great  deal  further 
with  the  greatest  benefit.  In  Europe  it  has  long  ago  been  learned  that 
not  only  the  walls  but  the  roofs  and  floors  of  buildings  can  be  made 
of  cheaper  and  better  materials  than  wood }  that  wooden  fences  can  be 
almost  wholly  dispensed  with ;  that  pavements  and  platforms  of  stone 
or  brick  are  more  economical  and  durable  than  those  of  plank,  and 
that  even  iron  railway  ties  and  telegraph  poles,  although  expensive  at 
first,  have  advantages  that,  upon  the  whole,  give  them  preference  for 
use. 

But  however  far  these  economies  in  the  use  of  substitutes  for  wood 
may  be  carried,  the  demand  is  steadily  increasing  as  a  material  for 
manufactures,  and  every  year  is  adding  the  number  of  uses  to  which 
wood  may  be  applied,  and  for  which  nothing  else  can  be  substituted. 
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The  preparatiou  of  wood-pulp  for  paper;  the  distilLeitiou  of  acetates  for 
chemical  purposes;  the  multiplication  of  tanneries,  and  the  increase  oi 
establishments  for  the  making  of  railway  oars,  wagons,  joinery,  furni- 
ture, agricultural  implements,  and  the  innumerable  other  articles  for 
which  nothing  but  wood  can  be  used,  present  a  vast  and  growing  de- 
mand upon  our  woodlands,  which  is  steadily  and  surely  reducing  their 
area  and  exhausting  their  supplies. 

At  present  prices,  and  upon  highly  fertile  and  arable  lands,  the 
grasses,  grains,  and  fruits  yield  without  doubt  a  more  profitable  re- 
turn than  could  be  realized  from  timber  growth.  But  there  are  con- 
siderable tracts  of  land  too  broken  and  stony  for  cultivation  that  are 
in  fact  good  for  nothing  else,  but  on  which  timber  trees  may  be  grown 
as  well  as  if  the  surface  were  entirely  smooth  and  free  of  stones.  There 
are  hillsides  too  steep  for  prudent  pasturage,  barren  hill-tops  that  need 
forest  protection,  and  ravines  and  river  banks  now  suffering  from 
erosions,  that  might  be  filled  with  woodland  growth,  without  sensibly 
reducing  the  area  that  may  be  profitably  employed  in  agriculture,  and 
at  very  small  expense. 

In  many  parts  of  the  country  we  find  fields  exhausted  by  improvident 
tillage,  and  often  thrown  out  and  abandoned  as  waste,  that  might  be 
occupied  by  woodlands  and  restored  in  fertility  by  the  annual  decay 
of  leaved.  The  exhaustion  does  not  generally  extend  deep,  and  the 
subsoil  will  be  found  amply  sufficient  for  the.  growth  of  forest  trees. 
In  places  like  these  timber  culture  will  pay,  even  at  present  prices,  a 
moderately  fair  percentage,  and  almost  without  cost.  In  every  case, 
however,  it  is  profitable  to  give  attention  to  a  tract  that  is  coming  up 
as  a  spontaneous  second  growth.  Poor  and  wortMess  species  may  be 
suppressed,  and  the  more  valuable  kinds  favored;  t  dense  growth  may 
be  thinned  out,  and  vacant  places  may  be  filled  in  without  much  ex- 
pense, and  with  great  profit  in  the  end. 

It  need  not  be  denied  that  large  forest  estates  cannot  be  managed  so 
as  to  produce  large  timber  without  an  investment  of  capital,  and  that 
they  cann6t  be  held  excepting  by  those  who  can  afford  to  wait  for  the 
returns.  Some  of  the  great  state  forests  in  Europe  are  worked  in  pe- 
riods of  a  hundred  years  and  more,  and  the  plans  of  management,  the 
periods  of  thinnings,  and  time  of  final  cutting  are  decided  upon  in  the 
beginning,  and  are  carried  out  without  change  to  the  end.  The  returns, 
although  long  delayed,  are  very  large,  and  the  interest  upon  the  invest- 
ment, above  all  expenses,  is  a  reasonably  fair  one.  The  yield  is  several 
times  greater  than  that  of  a  common  wildwood,  with  all  its  chances  of 
injury  from  accident  and  neglect,  K  anything  of  this  kind  is  ever  seen 
in  our  country,  it  will  probably  be  in  the  hands  of  some  stock  com- 
X)any  or  corporation,  which,  having  acquired  large  tracts  of  broken  land 
at  a  low  price,  may  adopt  the  most  approved  methods  for  conducting 
their  business,  and  may  be  able,  as  the  market  prices  of  timber  may 
hereafter  range,  to  divide  a  reasonably  large  surplus  over  all  expenses. 
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It  would  be  a  great  and  i>ositive  gain  if  we  conld  convince  the  own- 
ers of  land  (and  it  is  unqnestionahly  tme  and  capable  of  proof)  that 
planted  lands,  under  ordinary  conditions,  have  an  additional  value  fi*om 
the  beginning,  and  that  this  value  is  increasing  every  year  at  a  gaining 
rate.  If  the  owner  wishes  to  sell  at  any  time,  the  land  and  the  growth  upon 
'  it  will  always  command  a  price  equal  to  the  first  value,  a<lded  to  value 

gained  by  growth.  In  many  cases  already  the  native  timber  upon  wild 
land  will  sell  for  as  much  as  the  average  farming  land  of  the  vicinity, 
leaving  the  land  itself  still  in  possession  of  the  former  owner.  With 
proper  protection  from  cattle  and  from  fires,  this  same  land  in  from 
thirty  to  fifty  years,  will  have  regained  a  similar  growth,  with  whatever 
advantage  there  may  be  gained  from  advanced  prices. 

There  are  incidental  advantages  from  the  cultivation  of  groves  and 
wood-lands  interspersed  among  arable  fields,  and  it  might  be  shown  that 
the  farm  crops  afford  a  greater  and  more  certain  yield  from  the  pres- 
ence of  woodlands-  between  them.  But  with  the  present  state  of  intel- 
ligence upon  these  subjects  among  the  general  class  of  our  landholders,  i  t 
is  not  probable  that  these  considerations  would  have  weight,  unless  en- 
tirely in  accord  with  their  own  ideas  of  present  or  immediate  advantage, 
nor  can  we  ever  expect  any  concerted  and  general  action  among  them 
founded  upon  ideas  of  a  public  benefit. 

The  planting  done  hereafter  upon  private  lands,  must  be  visibly  for 
the  owner's  advantage,  and  nothing  else.  It  will  not  be  done  by  a. ten- 
ant, unless  be  is  hired  and  paid  for  it ;  nor  by  the  man  of  limited  means^ 
unless  having  special  skill,  he  can  find  profit  in  selling  his  young  plan- 
tations and  undertaking  others. 

Under  the  present  depressed  condition  of  agricultural  affairs  in  Great 
Britain,  a  suggestion  has  been  made  that  the  planting  of  forest  trees 
might  bring  a  better  return  than  farm  crops,  as  well  as  a  benefit  to  the 
country.  If  this  is  true  upon  land  where  the  raising  of  farm  crops  is 
possible,  how  much  more  so  it  must  be  upon  lands  now  unimproved, 
but  still  suitable  for  tree-planting. 

According  to  the  last  census,  over  11  per  cent,  of  the  land  included 
in  farms  is  reported  as  unimproved — neither  cultivated,  pastured,  nor  in 
woodland,  but  waste.  That  this  condition  should  exist  in  the  prairie 
States  and  Territories,  still  but  partly  settled,  need  not  surprise  us ;  but 
7  per  cent,  in  Massachusetts,  6  x>er  cent,  in  Connecticut,  3  per  cent,  in 
^  New  York  and  Pennsylvania,  about  3  per  cent,  in  New  Jersey,  and  so 
on  of  the  older  States,  is  too  much ;  for  in  these  States  there  are  no 
tracts  of  dry  land  upon  which  trees  of  some  kind  cannot  be  grown. 

As  we  cannot  compel  by  law  the  private  owner  to  plant,  we  must  i)er- 
suade  him  by  pointing  out  the  advantages  to  be  derived  from  it — ^if 
not  in  returns  that  he  can  touch  in  his  life-time-— with  certaint;^  in  an 
increased  value  in  his  property,  whether  sold  or  lefb  as  an  inheritance 
to  his  family.  The  landowner  must  be  convinced  that  where  he  ex- 
pends money  or  labor  in  planting  he  is  putting  these  values  at  interest, 
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and  that  they  will  come  back  to  him  at  certain  foture  intervals  of  time, 
or  at  a  fiked  period,  with  these  accrned  valaes,  or  that  their  worth  may 
be  realized  shoald  he  wish  to  sell.  It  is  a  work  of  popalar  education, 
through  the  various  agencies  by  which  public  opinion  is  created  or  in- 
fluenced, and  upon  these  we  must  depend  for  whatever  result  may  be 
obtained. 


THE  VALUE  AHD  MAHAGEMENT  OF  OOVESHMEHT  TIVBEE  LAHDS. 

By  N.  H.  Eglbstoih,  Chief  of  the  Forestry  IHviaion  of  the  Agricultural  Department. 

The  value  of  Government  timber  lands,  like  that  of  all  timber  lands, 
is  of  two  kinds.  They  have  a  value  for  their  commercial  products,  such 
as  lumber,  bark,  resins,  seeds,  &c.  This  value  will  depend  upon  the 
character  of  the  trees  growing  on  the  lands,  their  kind,  their  abund- 
ance, their  size,  their  accessibility,  the  facilities  for  obtaining  their  prod- 
ucts, the  distance  at  which  they  are  from  a  proi>er  market,  and  the 
character  of  the  demand  for  them  or  their  products.  These,  not  to 
mention  other  considerations,  must  enter  into  any  satisfactory  estimate 
of  the  commercial  valde  of  any  timber  lands.  This  value  of  timber 
lands,  therefore,  will  vary  greatly  with  time  and  place.  Fifty  years  ago, 
for  instance,  the  great  pine  forests  of  Michigan  had,  we  may  say,  no 
commercial  value,  because  they  were  so  remote  from  population,  and, 
consequently,  from  market  that  there  was  no  demand  for  what  has  since 
sold  for  millions  and  made  thousands  rich.  Ten  years  ago  the  timber 
lands  of  Oregon  and  Washington  Territory  had  little,  if  any,  commer- 
cial value,  for  the  same  reason.  Now,  the  completion  of  the  Pacific 
Eailroad,  and  the  approximate  exhaustion  of  the  forests  of  Michigan, 
Wisconsin,  and  Minnesota  have  given  a  greatly  increased  value  to 
those  lands. 

So,  again,  forests,  composed  of  the  best  kinds  of  threes,  may  be  grow- 
ing on  mountain  sides  of  such  altitude  and  so  difficult  of  approach  that 
they  will  not  pay  any  one  for  converting  them  either  into  lumber  or  fuel. 
Or  they  may  be  growing  in  inaccessible  swamps,  and  on  that  account 
will  have  no  commercial  value,  and  the  lands  sustaining  such  forests 
will  have  no  market  price. 

But  timber  lands  have  another  value  besides  that  which  is  commer- 
cial, and  this  may  be  a  higher  one  than  any  which  can  be  measured 
by  dollars  and  cent«.  This  may  be  called  their  climatic  and  hygienic 
value,  though  in  many  cases  it  blends  intimately  with  the  commercial. 
The  most  careful  and  scientific  investigations  have  shown  beyond  ques- 
tion that  forests  have  a  very  perceptible  influence  in  modifying  climate. 
They  have  much  to  do  with  the  temperature  and  moisture  of  the  atmos- 
phere in  their  vicinity  and  for  a  considerable  distance  from  them.  They 
influence  the  atmospheric  currents.  If  they  are  not  direct  producers  of 
rain  they  affect  its  distribution.    They  have  much  to  do  with  the  flow 
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of  Streams,  ^nd  so  with  all  the  hygrometric  conditions  and  inflnences 
connected  with  thenu  They  thns  become  potent  factors  in  determining 
the  character  of  the  climate  of  any  particalar  region.  They  have,  there- 
fore, an  important  bearing  npon  health  as  well  as  upon  the  agricnltoral? 
commercial,  and  mana&ctoring  interests  of  a  country.  Instances  are 
'not  rare  in  which  the  removal  of  forests  has  been  followed  by  insala- 
brity  of  climate  and  the  restoration  of  the  forests  has  been  accompanied 
by  its  corresponding  improvement.  The  destruction  of  the  forests  in 
many  European  and  Asiatic  countries  has  greatly  lessened  the  agri- 
cultural  productiveness  of  those  countries.  Lands  once  teeming  with 
valuable  grainy  and  fruits  have  been  made  almost  deserts  by  the  de- 
struction of  the  forests  which  once  protected  them.  Streams  which  once 
bore  the  commerce  of  nations  have  ceased  to  be  navigable,  in  consequence 
of  the  removal  of  the  forests  which  formerly  sheltered  their  head  springs, 
while  the  navigation  of  other  streams  is  becoming  more  and  more  diffi- 
cult from  year  to  year  as  the  destruction  of  the  forests,  in  which  their 
head  springs  are  situated  or  through  which  they  flow,  proceeds. 

It  is  plain,  therefore,  that  while  some  forests  may  have  little  commer- 
cial value,  and  on  this  account  may  be  worthy  of  little  notice,  and  may 
not  be  reckoned  among  the  items  of  individual* or  of  national. wealth, 
they  may  be  of  the  greatest  importance  in  other  respects  and  have  a 
value  so  great  that  all  the  care  and  power  of  a  nation  may  proi>erly  be 
called  into  requisition  for  their  preservation.  This  climatic  or  meteoro- 
logic  value  of  forests  has  only  recently  been  recognized  to  any  consid- 
erable extent,  though  individuals — the  more  thoughtful  and  observing — 
have  seen  it  and  taken  notice  of  it  to  some  extent  from  a  very  ^arly 
period.  But  as  it  has  come  to  be  more  widely  recognized,  especially 
during  the  last  hundred  years,  and  more  particularly  still  during  the 
last  fifty,  mauy  of  the  European  countries  have  made  the  management 
of  the  forests  one  of  the  most  prominent  and  urgent  duties  of  the  gov- 
ernment. In  (termany  and  France,  especially,  this  is  the  case.  Laws 
most  particular  and  imperative  are  enacted  for  the  purpose  of  preserv- 
ing  existing  forests  or  planting  and  maintaining  forests  where  they 
have  formerly  been  cut  off,  but  where  they  are  needed  for  climatic  or 
other  reasons  affecting  the  public  health  or  welfare.  The  individual 
landholder  is  not  permitted  to  sweep  away  his  forest  trees  at  his  pleas* 
ure,  as  he  is  with  us,  but,  on  the  principle  ^<  solus  populi  suprema  lexj^ 
he  can  only  cut  the  trees  so  far  and  so  fast  as  the  authorities  hav- 
ing this  matter  in  charge  pronounce  to  be  consistent  with  the  general 
interest,  and  then,  usually,  it  is  only  on  condition  that  a  young  tree 
shall  be  planted  wherever  an  old  one  is  cut.  The  forests  belonging  to 
the  Oovernment  are  managed  in  the  same  way,  and  while  they  are  thus 
made  conducive  to  the  general  welfare  they  are  also  made  the  source 
of  large  revenues.  The  budgets  show  that  in  the  year  1883  Prussian 
Germany  expended  $8,128,625  in  the  care  and  management  of  her  pub- 
lic forests,  and  received  from  the  same,  from  the  sale  of  lumber  and 
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other  prodnotd  and  the  privilege  of  hunting  and  fishing,  $13,092,875,  or 
a  net  revenue  of  $4,964,250,  while  France  during  the  same  time  ex- 
pended 14,495,032  francs  and  rpceived  35,768,900  francs,  or  a  net  profit 
of  21,363,868  francs,  or  $4,272,773  in  round  numbers. 

Now,  as  to  the  value  of  our  Oorernment  timber  lands,  to  the  consid- 
eration of  which  this  paper  is  restricted,  only  an  approximate  estimate- 
can  be  formed,  for  the  reason  that  we  know  comparatively  little  abont 
the  timber  lands  belonging  to  the  Government*  Strange  to  say  the 
Government  has  taken  hardly  any  acconnt  of  its  timber  lands.  In  the 
disposal  of  its  lands  the  Government  has  gone  upon  the  presumption 
that  they  woald  be  used  for  agricultural  purposes.  In  surveying  them 
for  the  purpose  of  selling  them,  and  so  definilig  their  boundaries  that  a 
satis£EUitory  description  and  location  of  them  could  be  given  to  the  pur- 
chaser, they  have  been  plotted  by  simple  right  lines,  running  north  and 
south,  east  and  west.  The  character  of  the  land  has  been  taken  into  ac- 
count very  little.  To  some  extent  the  field  notes  of  the  surveyors  give 
information  as  to  swamps  and  wooded  lands,  but  only  a  special  examina- 
tion by  the  contemplating  purchaser  could  enable,  him  to  decide  as  to 
the  real  value  of  any  piece  of  land.  The  vast  amount  of  forests  on  the 
public  domain,  worth  more  than  all  its  lands  if  cleared  of  timber,  worth 
more  than  all  the  minerals  within  the  ground,  capable  of  yielding,  in 
connection  with  private  forests,  products  annually  of  greater  commercial 
value  than  the  largest  cereal  crop  or  that  of  coWm,  the  Government  has 
taken  no  notice  of.  It  has  not  regarded  them  as  adding  one  dollar  to 
its  assets.  It  has  put  no  higher  price  upon  a  section  of  land  having 
timber  on  it  worth  thousands  of  dollars  than  it  has  upon  a  section  of  the 
poorest  open  land,  destitute  of  tree  or  shrub,  swept  by  the  blizzards  of 
the  north  or  the  siroccos  from  the  Gulf  and  favored  with  so  little  rain- 
fall as  to  forbid  any  profitable  cultivation. 

The  only  recognition  of  value  in  timber  w:a8  in  the  early  years  of  the 
present  century,  when  the  superior  quality  of  the  live-oak  for  ship- 
building induced  some  legislation  on  the  part  of  Oongress  fbr  the  preser- 
vation of  the  limited  amount  of  that  timber  growing  in  some  of  the 
Southern  States,  in  order  to  provide  a  sufficient  supply  for  the  con- 
struction of  our  naval  vessels. 

In  recent  years,  as  great  depredations  have  been  made  upon  the  pub- 
lic timber  lands  in  other  parts  of  the  country, -some  efforts  have  been 
made  to  restrain  them.  But  this  has  been  done  only  to  a  partial  ei^tent, 
and  by  certain  rulings  and  constructions  by  which  the  acts  referring  to 
the  appropriation  of  the  live-oak  timber  have  been  made  applicable  to 
other  timber  rather  than  by  any  express  legislation  designed  to  meet  the 
case.  The  Government  cannot  be  said  to  have  tak^i  any  such  action  as 
would  indicate  that  it  regards  its  timber  as  valuable  property,  to  be 
guarded  and  protected  as  property  should  be. 

If  it  is  asked,  then,  what  is  the  value  of  the  Government  timber  lands, 
the  answer  must  be,  we  cannot  tell,  because  the  Government  has  not 
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oven  t^ken  a  proper  inventory  of  its  lands.  It  does  not  know  bow 
muoh  timber  land  it  possesses,  nor  what  is  its  quality.  We  can  estimate 
its  value  only  approximately.  In  reply  to  an  inquiry  on  the  subject, 
the  Commissioner  of  the  Land  OfBee  says,  *^  There  is  more  or  less  timber 
in  all  the  States  and  Territories  containing  public  lands,  but  since  such 
lands  are  not  classifled  as  to  timber,  the  ptoportion  of  the  same  in  each 
cannot  be  arrived  at  by  this  office." 

Without,  therefore,  venturing  upon  any  figures  to  represent  the  com- 
mercial value  of  the  timber  lands,  inasmuch  as  we  know  so  little  as  to 
the  quantity  of  such  lands  or  the  quality  of  the  timber  growing  upon 
them,  we  can  only  say,  and  this  we  can  say  with  all  confidence,  that 
the  estimated  84,000,000  acres  of  timber  land  still  belonging  to  the 
Government  must  have  a  large  commercial  value.  Some  of  it  may  be 
so  situated  as  to  have  but  little  appreciable  value  now.  But  with  the 
progressive  settlement  of  the  country  and  the  increasing  demands  for 
lumber  the  value  of  such  lands  will  be  increasing  rapidly.  In  Michi- 
gan and  Wisconsin  and  in  other  States  railroads  are  built  for  the  very 
purpose  of  getting  access  to  timber  and  bringing  it  to  market.  So  a 
tract  of  timber  which  to-day  has  little  if  any  appreciable  value,  may  in 
twelve  months,  by  the  advent  of  a  railway,  be  made  more  valuable  than 
a  mine  of  silver  or  gold.  The  commercial  value  of  timber  lands  belong- 
ing to  the  Government  is  greater  than  that  of  similar  lands  belonging 
to  private  persons.  The  Government  is  under  no  necessity  of  disposing 
of  itiS  prop^i^y  within  a  particular  limit  of  time  as  the  individual  owner 
usually  is.  It  can  wait  for  the  fullest  development  of  the  value  of  its 
timber  by  the  growth  of  centuries  if  need  be.  But  this  fact  makes  the 
more  imperative  the  duty  of  the  Government  to  protect  such  prop- 
erty both  from  injury  and  destruction. 

As  to  the  marketable  value  of  the  Government  timb^  lands,  while  a 
portion  of  such  lands,  on  account  of  present  inaccessibility  or  distance 
from  settlements  or  important  commercial  points,  may  have  but  little 
value,  much  of  those  lands  are  saleable,  and  would  be  in  greater  demand 
than  they  are  were  it  not  for  the  fact  that  forest  fires  render  such  prop- 
erty hazardous  and  that  unscrupulous  x>ersons  find  it  cheaper  to  steal 
timber  than  to  buy  it.  The  very  fact  also  of  the  plundering  of  the 
Government  timber  lands  proves,  wherever  it  occurs,  that  the  timber 
on  such  lands  has  a  present  market  value.  Men  do  not  steal  what  has 
no  value.  Even  the  slight  care  which  the  Government  has  extended 
to  its  forests  has  resulted  in  the  discovery  that  they  have  been  plun- 
dered to  tlie  extent  of  several  millions  of  dollars'  worth  of  timber. 

But  apart  from  their  pecuniary  or  commercial  value,  timber  lands 
have  a  value  which  may  be  even  greater,  certainly  more  indispensable, 
than  that.  As  modifiers  and  safeguards  of  climate,  and  thus  having  a 
bearing  upon  the  health  and  comfort  of  the  people  and  the  productive- 
ness of  the  agriculturists'  fields ;  as  distributors  ^f  rain*fall  and  regu- 
lators of  streams,  and  thus  having  a  bearing  upon  both  commerce  and 
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manufactares,  tbey  have  a  combined  valae  which  no  figures  can  repre- 
sent, bnt  which  is  not  the  lesS;  only  greater,  on  that  account. .  Their 
value  in  these  respects  is  so  great  that  their  loss  has  be^i  the  ruin  of 
nations,  and  if  we  are  to  maintain  our  prosperity  as  a  nation  we  must 
maintain  to  a  proper  extent  our  forests.  The  tokens  of  coming  trouble 
from  the  destruction  of  our  forests  are  already  visible.  But  the  results 
of  our  rapid  and  reckless  waste  of  them  are  not  yet  fully  apparent.  The 
complete  effect  of  what  we  have  done  is  not  yet  felt.  Mature  moves 
slowly.  As  we  have  been  fifty  years  pursuing  a  course  of  conduct 
which  has  only  in  recent  times  so  far  develoi)ed  its  legitimate  results  as 
to  excite  our  attention  and  beget  alarm,  so  tbo.se  results  will  continue 
to  be  developed  lor  years  to  come,  do  what  we  may  to  remove  the  causes 
of  them  and  to  restore  the  former  condition  of  things. 

But  this  slowness  with  which  natural  causes  work  is  the  strongest 
argument  for  prompt  and  decisive  action  on  our  part.  It  will  take 
years  to  arrest  the  evil  results  of  our  past  action.  We  ought  on  this 
account  to  begin  the  work  without  delay,  while  i>ast  experience  should 
teach  us  to  refrain  from  repeating  in  other  parts  of  the  country  the  in- 
considerate course  of  conduct  which  we  have  pursued. 

As  to  the  management  pf  the  Government  timber  lands,  clearly  there 
should  be  a  change  from  the  course  hitherto  pursued.  It  would  seem 
to  be  the  plainest  dictate  of  common  sense  that  the  Government  should, 
recognize  the  fact  that  in  its  timber  lands  it  has  a  valuable  property 
besides  the  lands  themselves,  and  that  as  a  wise  proprietor  it  should 
care  for  and  protect  that  property  and  use  it  for  its  own  highest  ad- 
vantage. Like  a  wise  prox>erty-holder,  it  should  first  of  all  take  an  ac- 
count of  stock,  ascertain  how  much  of  this  forest  property  it  has,  and 
how  much  it  is  worth.  At  present  the  Government  does  not  know,  ex* 
cept  in  a  very  indefinite  way,  where  or  what  its  timber  lands  are.  It 
does  not  know  how  dense  its  forests  are,  of  what  kind  of  trees  com- 
posed, how  situated,  how  valuable  for  one  use  or  another.  The  first 
thing  a  private  person  claiming  to  own  this  property  would  do  would 
be  to  refuse  to  sell  any  of  it  until  he  had  carefully  examined  it,  and, 
having  thus  ascertained  its  adaptation  for  various  uses,  had  been  able 
to  form  an  intelligent  decision  as  to  its  most  advantageous  disposal. 
Why  should  not  the  United  States  Government  act  in  a  similar  way  t 
Why  should  it  not  suspend  the  sale  of  its  timber  lands  until  it  can  make 
an  accurate  survey  of  them  and  ascertain  their  character  and  situation, 
and  their  value  for  one  purpose  or  auother  f 

Having  done  this,  such  of  its  timber  lands  as  it  would  be  desii-able  to 
have  preserved  in  a  forest  state,  for  climatic  reasons  or  on  account  of 
the  favorable  influence  which  they  would  exert  upon  the  flow  of  rivers 
and  streams,  shoald  continue  to  be  withheld  from  sale,  the  timber 
growing  thereon  alone  being  sold,  and  that  only  by  selection  of  the  full- 
grown  trees  from  time  to  time,  aud  not  all  at  once  as  has  been  the  usage 
with  the  forests.    The  trees  should  be  sold  by  Government  officers,  who 
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shoald  be  known  as  Forest  Conservators,  and  the  trees  should  be  fdled 
nnder^heir  direction  and  in  such  a  manner  as  not  to  injure  the  yonn^ 
and  growing  trees,  and  the  place  made  vacant  should  be  planted  at  once, 
so  that  the  folrest  should  be  kept  well  stocked  and  in  a  growing,  thrifty 
condition  all  the  while.  This  is  the  way  the  Government  forests  are 
managed  in  Europe,  and  they  are  thus  made  an  important  source  of 
revenue,  while  at  the  same  time  they  are  made  the  safeguards  of  public 
health,  and  promoters  of  the  general  welfare  in  many  ways.  So  well 
satisfied  are  the  people  of  the  wisdon  of  this  management,  so  convinced 
of  the  great  importance  to  their  welfare  of  an  adequate  supply  of  trees 
that  the  tendency  is  continually  to  increase  the  area  of  land  devoted 
permanently  to  tree-growth  instead  of  diminishing  it,  notwith  standing 
the  increase  of  population  would  tend  to  make  inroads  upon  the  for- 
ests in  order  to  obtain  additional  land  for  tillage  purposes.  The  people 
have  become  convinced  that  the  most  successful  and  remunerative  till- 
age cannot  be  had  without  the  aid  and  protection  which  the  forests  af- 
ford, while  the  trees  are  their  best  security  against  floods  and  droughts 
and  devastatfng  torrents. 

A  step  in  the  direction  of  forest  preservation  has  lately  been  made 
by  the  proposal  to  the  Senate  by  Senator  Edmunds  of  a  bill  for  an  act 
reserving  from  sale  and  protecting  from  injury  a  tract  of  about  7,000 
square  miles,  mostly  covered  with  timber,  in  the  Territory  of  Montana, 
and  embracing  the  head  waters  of  the  Missouri,  the  Columbia,  and  the 
Saskatchewan  rivers.  This  proposal  will  meet  the  unhesitating  ap- 
proval of  every  member  of  this  forestry  congress,  and  it  is  to  be  hoped 
the  equally  unhesitating  approval  of  every  member  of  the  National 
Congress.  Once  committed  to  the  preservation  of  the  Qovernment 
timber  lailds  for  the  public  good,  as  it  would  be  b;  such  an  enactment, 
we  should  be  encourag^  in  the  expectation  that  the  Government  would 
adopt  other  measures  of  like  character,  as  from  time  to  time  they  should 
be  seen  to  be  desirable,  and  that  in  due  time  we  should  become  wise 
husbanders  of  our  national  forest  treasures,  instead  of  the  reckless  wast- 
ers that  we  have  been. 

Having  thus  ascertained  what  portion  of  our  timber  lands  ought  to 
be  maintained  in  the  forest  condition  and^taken^measures  for  its  pres- 
ervation as  such,  the  rest  might  be  offered  for  sale  outright  as  oar 
lands  have  been  in  time  past,  or  the  timber  only  might,  in  this  case  also, 
be  sold,  as  it  is  in  Canada,  no  trees  being  allowed  to  be  cut  that  are  of 
less  than  a  certain  diameter,  and  the  land  itself  remaining  still  the  prop- 
erty of  the  Government. 

Such,  it  seems  to  me  is  the  value,  and  such  should  be  the  management 
of  the  Government  timber  lands.  Such  a  view  of  the  subject  implies  a 
change,  as  has  been  seen,  in  the  dealing  of  the  Government  in  respect 
to  its  property  in  lands.  It  implies  an  increased  expenditure  in  watch- 
ing, protecting,  and  disposing  properly  of  its  timber  lands.  But  there 
is  no  property  of  the  Government  so  valuable  as  this,  and  therefore  so 
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well  deserving  of  expenditure  for  its  protection  and  preservation.  There 
is  no  property  of  the  Government  the  care  and  protection  of  which  will 
bring  so  large  a  return  of  profit  to  the  State  and  of  benefit  to  the 
people.  It  is  estimated  that  the  value  of  the  annual  products  of  our 
forests  is  not  less  than  $800,000,000,  outmeasuring  the  value  of  our  great 
cereal  crop,  that  of  corn ;  more  than  that  of  our  crops  of  haj,  rye, 
oats,  barley,  buckwheat,  potatoes,  and  tobaeco  taken  together,  and  ten 
times  that  of  all  our  mines  of  gold  and  silver.  Can  we  be  too  consid- 
erate or  too  liberal  in  expenditure  for  the  care  and  preservation  of  s\ich 
interests  t 


THE  VALVE  AND  MAVAOEMENT  OF  THE  TIMBER  LANDS  OF  THE 

innTED  STATES. 

By  F.  p.  Baker. 

It  will  be  seen  that  the  topic  assigned  me  at  this  meeting  refers  not  to 
the  general  forest  area  of  the  United  States,  belonging  both  to  public 
and  private  parties,  but  that  I  am  called  upon  to  speak  only  of  the  forest 
lands  actually  belonging  at  this  time  to  the  National  Government. 

It  would  be  naturally  supposed  that  there  could  be  nothing  easier 
than  to  find  in  official  records  the  answers  to  two  questions  embraced  in 
the  title  of  this  paper : 

1.  How  many  acres  of  timber  are  owned  by  the  Government;  and 

2.  What  are  those  acres  worth  f 

Application  to  that  well-informed  and  courteous  gentleman,  the  Com- 
missioner of  the  General  Land  Office,  revealed  the  fact,  however,  that 
the  Government  of  the  United  States  does  not  know  how  much  timber 
it  owns,  where  it  is  located,  or  its  actual  condition  and  value.  All  the 
figures  in  the  possession  of  the  Interior  Department  are,  at  best,  meager 
and  approximate.  This  condition  of  affairs  of  itself  justifies  the  exist- 
ence of  the  Bureau  of  Forestry.  There  have,  of  course,  been,  volumes  of 
reports  on  the  subject  of  forestry  in  general  of  the  United  States,  and  of 
suggestions  in  regard  to  the  preserving  of  the  Government  timber,  but, 
as  I  have  said,  the  report  is  still  unwritten  which  contains  a  complete 
and  satisfactory  answer  to  him  who  would  know  the  extent  of  those 
forests  which  are  still  under  the  absolute  control  of  the  Government. 

The  volume  issued  by  the  Public  Land  Commission,  and  entitled 
*'  The  Public  Domain,"  estimates  that  in  1880  the  Government  still  re- 
tained 85,000,000  acres  of  timber  valued  at  $2.50  an  acre,  which  would 
amouut  to  $212,500,000. 

We  are  so  accustomed  to  speaking  of  immense  areas  in  connection 
with  the  public  lands,  that  a  hundred  thousand  or  a  million  or  so  acres 
of  land  is  considered  a  trifle,  and  in  fact  85,000,000  acres  is  a  small  frac- 
tion of  what  was  once  tlie  public  domain,  estimated  at  1,852,310,987 
acres. 
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Yet  85,000,000  acres  of  forest  comprised  in  one  body  would  make  a 
yery  respectable  '^  wood  lot,"  particularly  when,  at  a  low  estimate,  it 
was  considered  worth  $212,500,000.  It  is  an  area  half  as  large  as  the 
State  of  Texas  and  more  than  three  times  as  large  as  the  State  of  Vir- 
ginia. It  may  seem  strange  that  any  uncertainty  should  exist  in  regard 
to  a  x>osse8siou  so  valuable,  but  it  must  be  remembered  that  the  Got- 
emment  has  parted  with  a  forest  domain  rery  much  larger  and  more 
valuable  without  any  special  restraints  or  regulations  conveying  an 
idea  of  its  special  value.  In  disposing  of  the  great  forested  States  east 
of  the  Mississippi,  forest  lands  were  sold  or  granted  at  the  same  price 
or  on  the  same  conditions  as  any  other  lands.  The  Government  never 
madeanydifference  between  forest  and  prairie,  save  that  millions  of  acres 
of  forest  were  disjKised  of,  as  if  an  incumbrance,  under  the  vague  title 
of  '^  swamp  lands."  This  is  singular  when  we  consider  that  the  earliest 
settlers  of  tiie  Western  States  set  a  great,  in  fact  an  undue,  value  on  for- 
est lands  for  purely  agricultural  purposes.  The  Arst  value  of  the  prairie 
was  at  first  imperfectly  understood  in  States  like  Illinois,  and  the  pio- 
neers clung  to  the  wooded  lands  along  the  streams,  and  condemned 
themselves  to  years  of  hard  work  in  consequence.  Had  the  Gtovem- 
ment  then  placed  a  higher  price  on  the  timbered  lands,  it  might  have 
been  better  for  all  parties.  The  prairies  would  have  been  settled  earlier 
and  the  lesson  of  the  true  use  of  forest  tau^rht  in  season. 

The  past,  however,  cannot  be  recalled,  and  the  first  question  before 
ns  is,  what  is  the  extent  and  value  of  the  timbered  lands  still  in  pos- 
session of  the  Government  1  And ,  growin  g  out  of  these  questions,  what, 
in  the  light  of  past  experience,  should  be  done  with  them  ? 

In  the  absence  of  official  figures,  we  cannot  say  just  where  all  these 
lands  are  located,  or  which  lands  are  the  most  valuable.  In  our  search 
for  them  we  must  be  guided  by  certain  generally  known  facts. 

In  the  first  place,  it  is,  of  course,  understood  that  what  are  called  ara- 
ble lands  in  the  older  States  are  occupied,  and  that  the  Government 
lands  remaining  unsold  or  undisposed  of  in  these  States  are  broken, 
mountainous,  swampy,  or  sandy  barrens,  and  such  lands  are  covered 
with  forest  growth  of  greater  or  less  value.  So  of  the  23,000,000  acres 
of  land  in  the  Southern  States  which  the  Government  owns,  the  larger 
part  may  be  supposed  to  be  forest.  And  as  these  lands  lie,  for  the  most 
part,  in  the  States  of  Florida,  Alabama,  Mississippi,  Arkansas,  and 
Louisiana,  it  will  be  safe  to  say  that  the  larger  part  of  these  lands  are 
pine  lands. 

The  unsurveyed  public  lauds  lie  in  Minnesota,  Nebraska,  California, 
Nevada,  Oregon,  Washington,  Colorado,  Utah,  Arizona,  New  Mexico, 
Dakota,  Idaho,  Montana,  Wyoming,  Louisiana,  Florida,  Indian  Terri- 
tory, and  Alaska. 

Within  this  region  lies,  beside  the  lands  in  the  Southern  States,  what 
is  left  of  the  forest  domain  of  the  United  States  Government.  The 
Government  in  1880  owned  in  round  numbers  28,000,000  surveyed  acres 
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in  Minnesota  and  5,000,000  surveyed  aeres  in  Wisconsin,  but  these  by 
this  time  may  be  considered  as  passed  or  rapidly  passing  from  the  con- 
trol of  the  Government. 

Of  the  territory  containing  lands  still  belonging  to  the  Government,. 
Nebraska  and  Dakota  are  prairie  regions;  Utah  and  New  Mexico  are,, 
to  say  the  least,  not  timbered  countries.  The  Indian  Territory  is  not 
open  to  settlement,  and  with  its  present  inhabitants  nobody,  outside^ 
of  it,  is  concerned  abont  its  future.  The  unsurveyed  lands  in  Florida 
are  in  the  Everglades  and  are  inaccessible.   * 

The  timbered  lands  of  the  United  States,  then,  in  which  the  greatest 
interest  should  be  felt  are  situated  on  the  east  and  west  slopes  of  the 
Bocky  Mountains  and  parallel  ranges  in  California,  Nevada,  Oregon, 
Washington,  Colorado,  Idaho,  Montana,  and  Wyoming,  and  much  the 
largest  proportion  in  California,  Oregon,  Washington,  and  Colorado. 

Here  we  have  given  in  a  rude  way  the  location  in  two  great  bodies, 
or  regions,  of  the  85,000,000  acres  of  forest,  more  or  less,  belonging  to 
the  United  States. 

The  forest  lands  belonging  to  the  Government  in  the  Southern  States- 
are,  and  have  been  for  years,  for  sale  at  $1.25  an  acre,  and  for  two  or 
three  years  past  have  been  in  active  demand,  especially  in  Arkansas 
and  Mississippi.  An  attempt  was  made  some  years  ago  to  fix  a  price 
on  and  sell  the  timber  land  unfit  for  cultivation  in  California,  Oregon^ 
Nevada,  and  the  Territory  of  Wyoming,  but,  while  the  price  was  set  at 
the  low  figure  of  $2.50  per  acre,  in  two  years  only  20,000  acres  weredis^ 
posed  of.  In  a  country  where  Government  timber  has  always  been 
stolen  there  has  not  yet  sprung  up  an  ardent  desire  to  buy  it. 

But  here  is  the  timber.  It  grows  on  the  mountain  slopes  at  a  height 
of  11,000  feet.  Nearly  all  of  it  is  fir,  spruce,  pine,  and  cedar.  It  is 
valuable  enough  to  be  foraged  upon  by  miners,  railroad-tie  cutters,  and 
charcoal  burners.  But  much  of  it  is  inaccessible  to  the  woodman,  and 
yet  it  has  a  value,  and  that  value  is  not  to  be  estimated  in  dollars  and 
cents.    What  shall  be  done  with  it  t 

If  the  Government  should  sell  off  Its  Southern  pine  lands  at  the  esti- 
mated value,  $2.50  an  acre,  and  put  the  money  in  the  National  Treasury, 
the  bargain  might  be  a  fair  one.  But  if  the  Government  should  sell  off 
its  forests  in  the  Rocky  Mountains  at  $2.50  an  acre,  the  condition,  posi- 
tive or  implied,  being  that  the  forest  should  be  at  once  cleared  off,  the 
bargain  would  be  the  worst  over  made  in  the  world. 

In  these  mountains  rise  the  Platte,  the  Arkansas,  the  Bio  Grande, 
great  rivers,  and  numberless  small  ones.  On  the  existence  of  the  for* 
est  on  the  mountain  slopes  depends  the  fact  whether  these  streams 
shall,  to  use  a  figure,  die  or  live.  The  question  is  one  that  once  inter- 
ested a  few  thousand  people ;  it  is  one  that  now  interests  millions.  The 
value  of  these  forests  lies  not  in  what  they  will  sell  for  in  the  shape  of 
railroad  ties  or  charcoal,  but  in  their  being  the  conservators  of  climate, 
the  guardiuns  of  the  snow,  the  reservoirs  of  rivers.    Once  the  Bio 
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Graude  and  the  Arkansas  sent  their  waters  through  narrow  ditches, 
painfally  dag  by  the  Mexican  with  his  mattock  and  hoe,  to  water  a  few 
acres  of  alfalfa  or  of  vineyard,  but  now  these  rivers  are  to  play  their 
part  in  mighty  agricultural  enterprises  hundreds  of  miles  from  the  mount- 
ains.  There  is  in  the  course  of  construction  in  Kansas  to-day  one  im- 
gating  ditch  45  feet  wide,  to  be,  with  its  laterals,  200  miles  Jong, 
and  intended  to  water  500,000  acres,  and  this  enterprise  is  only  one  of 
many  such  in  progress  in  Kansas  and  Colorado,  Siiyiug  nothing  of  the 
canals  already  in  existence  in  Colorado,  Utah,  and  New  Mexico.  No 
estimate  of  the  value  of  the  forests  on  the  Eocky  Mountain  slopes  can 
be  made  without  reference  to  the  value  of  these  irrigation  enterprises 
present  and  to  come. 

If  the  Government  could  sell  these  forests  for  money  at  any  figure, 
BO  matter  how  small,  the  case  might  assume  adiiterent  aspect}  but  ex- 
4>erience  has  shown  that  no  Sille  can  be  effected.  The  only  alternatiice 
offered  the  Government  is,  Shall  the  forests  be  stolen  or  wasted  by  care- 
less fires,  or  shall  they  be  preserved  to  be  a  priceless  blessing!  The 
slopes  of  the  Bocky  Mountains  up  to  11,000  feet  of  altitude  will  cer* 
tainly  never  be  taken  up  under  the  homestead  or  pre-emption  acts,  or 
sold  for  cash.  The  timber  under  the  present  system  will  suifer  as  be- 
fore. It  will  be  cut,  stunted,  girdled,  burned.  It  will  disappear,  and 
the  result  will  be  desolation ;  the  frequent  land  and  snow-slides  carry- 
ing destruction ;  the  drying  up  ot  streams  great  and  small ;  and  the 
utter  exhaustion  of  the  supply  of  timber,  now  more  than  sufficient  for 
the  ordinary  and  reasonable  uses  of  the  local  population. 

Thus  we  have  given  in  a  rough  way,  a  reference  to  rather  than  an  ac- 
<^ount  of,  the  forest  domain  of  the  Government  Now  a  few  words  as 
to  its  management. 

That  branch  of  the  Government  of  the  United  States  having  charge 
of  the  public  lands  for  the  better  part  of  a  century  and  till  within  a  very 
few  years  was  conducted  apparently  in  utter  ignorance  of  the  economic 
value  of  forests. 

A  few  thousand  acres  of  live-oak  and  cedar  reserved  for  the  use  of 
the  Navy,  a  general  commission  to  laud  officers  to  prevent  the  unauthor- 
ized cutting  of  timber,  if  they  felt  disposed;  this  was  all  the  Govern- 
ment did  until  1877  to  save  for  itself  or  the  people  such  forests  as  grew 
nowhere  else  on  the  face  of  the  globe.  Since  1877  special  agents  have 
been  employed  to  protect  the  timber,  or  rather  to  lock  the  stable  after 
the  horse  is  stolen,  by  prosecutions  after  the  timber  has  disappeared. 
But  a  substantial  advance  has  been  made  by  the  institution  of  the  Bureau 
of  Forestry,  and  it  is  to  be  hoped  that  intelligent  action  will  follow  the 
acquisition  of  knowledge. 

The  State  of  New  York  affords  an  illustration.  The  State  had  a  forest 
domain  in  the  Adirondacks.  It  suffered  that  domain  to  pass  out  of  it^ 
hands  and  beyond  its  control.  The  woods  were  cut  down  and  wasted, 
and  for  non-pay ment  of  taxes  the  desolated  acres  fell  back  into  the  hands 
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of  the  State.    The  question  now  is,  '*  What  is  the  value  and  extent  of 

'  the  forested  and  deforested  domain  of  the  State  of  New  York.'^   The  loss 

the  State  has  sustained  by  the  altered  flow  of  water  in  the  Hndson  and 
other  streams  is  apparent  enough,  but  the  way  to  a  sufficient  remedy  is 
full  of  difficulties.  The  objection  rises  at  once,  that  in  order  to  secure 
a  sufficient  area  to  conserve  and  grow  the  necessary  forest  the  land  of 
private  parties  must  be  purchased  and  that  the  State  will  be  forced  to 
pay  exorbitant  figures. 

In  the  case  of  the  Government  this  difficulty  does  not  exist.  Its 
ownership  and  control  is  absolute.  The  power  exists  to  withdraw  to- 
morrow every  acre  of  Government  timber  land  from  sale  or  entry.  In 
the  case  of  the  Kocky  Mountain  forests  this  should  be  done.    If  the 

f  preservation  of  the  natural  curiosities  of  the  Yellowstone  Park  justifies 

E  such  a  course  on  a  small  scale,  the  preservation  of  the  agriculture  of 

*  New  Mexico,  Utah,  Colorado,  Western  Kansas,  and  Nebraska  justifies 

■   it  on  a  large  scale. 

?  The  "  extent "  of  the  timber  lands  of  the  United  States  should  be 

maintained  in  order  that  their  **  value"  may  be  increased.  The  forests 
should  be  kept,  not  given  away;  preserved,  not  wasted.    The  timber 

f  can  be  kept  growing  where  it  now  stands,  and  be  restored  where  it  has 

been  wasted.  No  citizen  or  honest  settler  or  miner  will  suffer  thereby. 
It  is  not  necessary  to  his  health,  happiness,  or  prosperity  that  the  fire 

r  shall  leave  the  side  of  the  mountain  bare  or  that  wealthy  railroad  cor- 

i  porations  shall  use  stolen  ties. 

It  is  seen  that  when  we  come  to  speak  of  the  "managements^  of  Gov- 
ernment timber  lands  we  enter  on  a  new  field.  There  has  been  so  far 
nothing  that  indicates  the  existence  of  a  plan  on  the  part  of  the  Gov- 
ernment having  for  its  object  the  preservation  of  the  forest  still  under 

1^  its  ownership  and  control.    Under  that  head  I  would  make  a  few  sug- 

gestions : 

1.  Timber  lands,  properly  so  called,  should  be  subjected  to  a  different 
classification  from  arable  lands,  and  the  Government  should,  as  soon  as 
possible,  cause  such  lands  to  be  surveyed  and  described,  so  that  it  may 
be  known  where  the  lands  are,  the  character  of  the  timber,  and  their 
value. 

,  2.  Government  timber  should  nowhere  be  sold  at  $1.25  an  acre.    If 

sold  at  all  a  price  should  be  fixed  upon  it  somewhere  near  its  value. 

3.  Until  the  land  is  sold  the  timber  should  be  carefully  protected  from 
spoliation  by  fire  and  timber  thieves.    This  applies  to  pine  lands  in  the 

South. 

i 

4.  In  the  case  of  the  Rocky  Mountain  forests  the  Government  should 
at  once  withdraw  them  from  sale  or  entry.  Their  destruction,  author- 
ized or  unauthorized,  is  an  evil  for  which  there  is  no  possible  compen- 
sation. 

5.  The  continued  holding  of  the  timber  lands  by  the  Government 
should  be  so  regulated  that  waste,  fallen,  and  surplus  trees  may  be  dis- 
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posed  of  for  the  absolute  wants  of  the  settlers ;  but  no  more  timber 
shonld  be  slashed  down,  and  no  more  railroad  corporations  be  furnished 
ties  at  the  expense  of  the  Nation. 

6.  The  care  of  the  Government  forests  shonld  not  be  left  to  the  ineffi- 
cient sux>ervision  of  land  officers  whose  present  duties  render  such  su- 
pervision impossible,  but  should  be  made  the  work  of  trained,  comi>etent, 
and  honest  men,  commissioned  by  the  Federal  Government,  responsible 
to  and  paid  by  it,  and  performing  the  work  similar  to  the  Government 
foresters  of  other  countries. 

7  The  Department  of  Forestry,  the  duties  of  which  are  at  present 
merely  to  collect  information  and  give  advice,  should  be  organized  into 
a  working  force,  intrusted  with  the  labor  of  classifying,  describing,  and 
preserving  the  Government  forests,  increasing  their  area,  where  practi- 
cable, by  replanting  and  other  means,  and  by  bringing  to  justice  those 
parties  who  trespass  on  the  public  timber  lauds,  either  in  wantonness 
or  for  the  purpose  of  plunder. 

8.  In  connection  with  these  labors  it  should  be  i^membered  that 
*<  knowledge  is  power,"  and  consequently  the  training  of  a  body  of  for- 
esters should  go  on  at  Schools  of  Forestry  and  exi)erimental  stations  to 
be  established  and  maintained  in  dififerent  parts  of  the  Union  by  the 
General  Government.  By  these  agencies  also  the  whole  theory  of  the 
effect  of  forests  on  climate,  on  the  flow  of  streams,  and  other  kindred 
matters  should  be  carefully  studied,  and  the  result  be  made  known  to 
the  public. 

In  the  little  Bepublic  of  Switzerland  there  is  law  enough  aud  power 
to  prevent  the  cutting  of  a  single  tree  where  its  disappearance  might 
make  way  for  the  avalanche.  The  Government  of  the  most  enlightened 
and  powerful  country  on  earth,  if  we  may  believe  its  orators,  is  certainly 
strong  enough  and  wise  enough  to  prevent  the  spoliation  and  wasting 
of  its  own  property. 

I  have  given  in  a  very  general  way  my  views  of  the  value  of  a  great 
property  belonging  to  the  people  of  this  country,  and  I  indulge  in  the 
hope  that  the  Government  will  continue  to  collect  the  facts  concerning 
the  great  interest  in  some  convenient  and  accessible  form,  so  that  some 
future  investigator  may  be  able  to  speak  to  you  in  a  more  detailed,  ac- 
curate, interesting,  and  instructive  manner  than  I  have  been  able  to  do. 


VALUS  AHD  MANAOEMEHT  OF  GOVERVMEHT  TIMBER-LANDS. 

By  B.  E.  Fernow, 

This  question  involves  the  determination  of  the  problem  as  to  whether 
consistently  with  the  maxims  of  true  statesmanship  the  State  or  Govern- 
ment ought  to  own  and  manage  any  lands  except  so  far  as  they  are  ab- 
solutely necessary  to  its  existence,  or  until  it  can  properly  dispose  of 
them  to  settlers. 
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We  agree  that,  ad  a  rule,  the  management  of  all  economies  is  mucli 
better  i)erformed  by  private  iudividoals  than  by  the  State ;  in  fact,  that 
it  is  undesirable  for  the  Government  to  engage  in  any  mercantile  busi- 
nesSy  and  therefore  we  would  reject  any  arguments  for  the  retention  of 
Government  forests,  solely  drawn  from  financial  considerations.  Such 
reasons,  as  the  assurance .  of  a  safe  and  constant  revenue  to  the  State 
from  forest  property,  and  therefore  the  possibility  of  a  reduction  of 
taxes,  the  power  of  controlling  and  maintaining  the  timber  supply,  the 
opportunity  in  cases  of  emergency  of  Raising  loans  on  such  property, 
all  such  considerations  must  only  be  allowed  as  secondary  and  will 
eventually  help  to  strengthen  our  argument  in  favor  of  Government 
lands. 

If  the  forests  of  a  country  were  nothing  but  ordinary  property,  just 
as  a  house,  a  mine,  or  a  farm,  we  would  contend,  that  the  State  should 
not  own  and  manage  forests,  that  their  utilization  should  be  entirely 
regulated  by  the  effects  of  supply  and  demand  and  agreeably  to  the  in- 
dividual interest  of  the  moment,  which,  according  to  Adam  Smith,  is 
the  only  rightful  motive  in  the  use  and  disposal  of  property.  But  there 
are  properties  over  which  the  right  of  eminent  domain  would  be  allowed 
to  the  State  even  by  the  most  radical  economic  reformers.  Such  things 
as  are  of  importance  to  the  safety,  well  being,  and  happiness  of  the 
whole  community,  like  the  air,  the  waters,  streets  and  roads,  cannot 
be  entirely  given  up  to  individual  disposal  without  injury  to  a  large  part 
of  the  community. 

The  experiences  of  nearly  every  European  country  during  the  first 
decades  of  this  century  have  practically  proved  that  the  liberation  of 
forest  property  from  all  restraint-^ while,  according  to  Smith,  it  should 
have  led  to  the  highest  economic  development — has  bred  devastation 
and  destruction  not  only  to  the  property  from  which  the  forest  had  been 
wantonly  removed,  but  to  the  agricultural  interests  and  economic  pros- 
perity of  the  whole  surrounding  district. 

Modern  ii^vestigations  have  left  no  doubt  that  the  presence  or  absence 
of  certain  percentage  of  woodlands  has  a  decided  influence  upon  the 
climate  of  a  country  3  modern  experience  has  taught  that  the  destruc- 
tion of  forests  on  headwaters  is  apt  to  paralyze  the  regularity  of  the 
water-supply  and  at  enormous  cost  to  communities  has  bred  alternate 
floods  and  droughts. 

History  of  all  times  and  nations  has  shown  that  by  wanton  abuse  of 
forest  properties  industries  have  been  destroyed,  agricultural  lands  have 
been  laid  waste,  civilized  districts  have  been  made  uninhabitable  and 
turned  into  deserts  and  the  inhabitants  have  been  reduced  to  poverty. 

It  is  a  peculiarity  of  systematic  forest  economy  that  it  must  work  with 
a  large  capital  stock  of  timber,  which,  accumulated  through  long  years, 
may  be  utilized  at  any  time.  Therefore  an  increased  demand  for  lumber 
may  be  satisfied  by  diminishing  the  capital  stock.    The  financial  inter-  J 

ests  of  the  private  forest  owner  will  in  most  cases  induce  him  to  use  this 
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means  of  meeting  the  increased  demand,  and  to  take  advantage  of  the 
higher  market  price  rather  than  to  increase  production  by  more  exten- 
sive plantations.  These  wonld  only  after  many  years  yield  a  nseful 
material,  and  therefore  the  advantageous  market  price,  stimulated  by 
present  demand,  might  not  be  secured.  Forest  devastation  is  then  the 
natural  consequence  of  the  application  of  this  rule  of  demand  and  supply. 

Kecoguizing,  then,  the  significance  of  the  climatic  and  hydraulic  in- 
fluences of  the  forest,  it  will  bec6me  necessary  to  revise  the  principles 
of  statesmanship  which  treat  of  State  property  and  of  the  relation  of 
the  State  to  forest  owners.  Where  the  common  weal  and  the  economic 
development  of  the  whole  community  is  concerned,  the  Government 
must  have  the  right  and  the  duty  to  exercise  eminent  domain  and  to  in- 
terfere with  the  use  of  this  class  of  property.  But  there  will  always 
be  a  strong  feeling  against  the  exercise  of  such  right  on  the  part  of  the 
State ;  even  the  republican  spirit  of  the  free  citizen  will  rarely  be  ex- 
alted enough  to  allow  interference  with  his  property  rights  for  a  benefit 
to  the  community,  which  he  may  not  even  recognize. 

It  will,  therefore,  seem  advisable  that  the  State  itself  should  own 
those  forests^  the  existence  and  continuance  of  which  as  such,  is  neces- 
sary for  the  agricultural  and  general  interests  of  its  citizens.  Since 
these  lands  are  mostly  unavailable  for  any  other  purpose  than  forest 
growth,  since  forestry  on  such  lands  is  by  no  means  as  profitable  a 
business  as  a  private  individual  wonld  care  to  carry  on,  and  since  by  a 
management  of  these  forests  under  Government  a  continual  timber  sap- 
ply  is  guaranteed  to  the  surrounding  country,  it  should  not  be  a  diffi- 
cult matter  to  retain  or  else  to  acquire  such  property  either  in  the  way 
of  regular  purchase,  based  on  tax  valuation,  or  by  expropriation  in 
consideration  of  public  interest. 

From  the  foregoing  remarks  it  will  appear  that  the  value  of  Govern- 
ment timber  lands  cannot  be  ascertained  on  such  basis  as  that  of  ordi- 
nary property  of  private  individuals  and  on  mercantile  considerations 
only.  The  value  of  this  kind  of  property  is  of  a  higher  order.  It  is 
not  equal  to  the  value  of  the  crop  or  the  productive  value  of  the  soil, 
nor  to  the  combined  value  of  these  two  factors.  Their  value  is  not 
represented  by  the  selling  value  of  either  or  both. 

Where  the  land  is  held  for  purposes  of  colonization  the  price  ought  to 
be  far  below  its  real  or  market  value  to  actual  settlers,  in  order  to  offer 
an  inducement.  But  where  forest  land  is  held  by  the  State  for  con- 
siderations of  public  welfare,  as  pointed  out  before,  its  value  is  inoah 
culable — and  as  to  price,  it  should  be  out  of  the  market  altogether.  If 
managed  on  true  scientific  and  systematic  principles,  such  forests  will 
attain  the  additional  value  of  educators,  serving  as  a  school  and  example 
to  private  forest  owners. 

In  Prussia,  where  only  one-fourth  of  all  the  forests  is  held  by  the 
State,  the  large  class  of  private  owners  have  greatly  benefited  by  the 
example  of  the  Government  and  availed  themselves  of  the  experience 
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and  advice  of  the  officers,  educated  for  the  Government  service,  and  sys- 
jbematic  management  with  a  view  of  continuity  has  become  the  rule. 

Which  of  the  lands  now  in  possession  of  the  General  Government  fall 
under  the  first  class — held  for  colonizatory  purposes — and  which  should 
be  classed  under  the  second,  it  is  impossible  to  determine  without  at  least 
an  approximate  forest  survey.  Such  survey  may  easily  be  made  in 
connection  with  the  geoiletic  surveys  and  geographical  explorations  al- 
ready established,  and  need  not  go  into  further  details  than  locating 
and  mapping  in  approximate  measurement  such  districts,  which  should 
be  exempted  from  sale  on  account  of  their  unfitness  for  agricultural  use 
or  for  reasons  of  their  climatic,  meteorological,  and  hydraulic  infiuence» 

Care  should  also  be  taken  not  to  dispose  of  any  lands  except  to  set- 
tlers, and  that  no  lands  be  sold  which  are  only  fit  for  forest  growths 
.  By  making  sales  to  settlers  subject  to  a  condition,  requiring  them  to 
keep  a  certain  part  of  their  entry  in  forest  under  the  supervision  of  the 
nearest  Government  forest  officer,  an  intelligent  class  of  small  forest 
owners  might  be  quickly  educated.  In  the  management  of  Government 
timber-lands  the  financial  effect  should  be  only  secondary,  and  the  con- 
tinuity .of  the  forest  should  be  of  more  account  than  the  demands  of  the 
lumber  market. 

I  do  not  advocate  an  expenditure  of  money  for  the  purpose  of  keep- 
ing forests  intact ;  but  I  believe  that  a  Forest  administration  for  the 
Government  timber-lands,  either  of  a  State  or  of  the  United  States,  can 
be  devised  aud  maintained,  and  that  at  this  present  day,  which  will  not 
only  pay  its  own  expenses  from  the  sale  of  ripe  timber,  but  which,  be- 
sides answering  all  the  purposes  of  protecting  our  water  supply  and  our 
climatic  conditions,  will  yield  a  handsome  revenue  and  furnish  sufficient 
means  for  acquiring  and  reforestating  such  localities  as  should  be  pre- 
served in  forest. 

What  methods  should  be  applied  in  regard  to  the  details  of  manage- 
ment it  is  now  too  early  to  discuss. 

The  present  meager  appropriations  of  the  General  Government  are 
bnta  drop  in  the  ocean,  and  are  more  likely  by  their  insufficiency  to  bring 
discredit  on  those  who  attempt  to  accomplish  with  them  anything  of 
value  than  to  promote  very  much  the  forest  policy  of  this  country. 

It  seems  a  short-sighted  policy,  indeed,  which  neglects  to  take  proper 
care  of  so  valuable  a  property  as  the  forests  of  the  public  domain  now 
are,  and  which  could  be  made  much  more  valuable  by  proper  manage- 
ment. Until  recently,  according  to  the  Commissioner  of  the  Land  Office,, 
the  depredations  on  this  State  property  must  alone  have  amounted 
yearly  to  several  million  dollars,  of  which  only  a  small  part,  at  heavy 
expense,  may  be  recovered,  whilst  the  inauguration  of  a  Forest  depart- 
ment, with  a  view  of  actually  managing  the  domain  according  to  the 
principles  laid  down  before,  would  cause  the  dead  capital  stored  in  these 
forests  to  pay  the  interest  on  any  appi'opriation  which  might  be  made 
for  it. 


t 
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The  following  figures,  from  the  Forest  admlQistratiou  of  Prussia  and 
other  States  of  Germany,  a  country  in  which  the  Government  forests 
are  notably  very  excellently  managed,  on  the  most  conservative  prin- 
ciples,  may  serve  to  form  an  idea  what  such  an  administration  can  be 
expected  to  yield. 

The  total  area  of  Prussia  comprises  89,000,000  acres.  Of  the  23.3  per 
cent,  of  forest  land,  the  State  owns  only  29.4  per  cent.,  representing  an 
area  of  6,000,000  acres.  The  administration  of  this  area  *  with  all  itts 
incidentals,  as  forest  schools,  experiment  stations,  &c.,  required  a  force 
of  officers  of  different  grades,  and  guards  numbering  nearly  five  thou- 
sand ;  the  expense  of  this  part  of  the  administration  amounted  to  nearly 
$3,000,000. 

A  large  force  of  laborers,  having  the  benefit  of  work  all  the  year  round, 
is  employed  in  planting  and  lumbering. 

The  cost  of  lambering  and  expenses  of  transportation  amounted  to $1, 750, 000 

For  cnltivation,  improyements,  roads,  &c 1,000,000 

For  taxes  and  other  obligations 250,000 

Total  expenditures •.      6,000,000 

Or  $1  per  acre. 

Receipts  for  timber  and  cordwood 812,250,000 

Other  revenues f,  000, 000 

Total  receipts 13,250,000 

Leaving  a  net  profit  of 7,250,000 

This  result,  representing  a  net  profit  of  52.5  per  cent,  of  the  receipts, 
has  been  obtained  by  selling  the  ripe  wood  at  an  average  price  of  not 
quite  6  cents  per  cubic  foot  in  the  woods.  In  recent  years  the  expen- 
ditures have  been  increased  by  buying  up  waste  lands  fit  only  for  for- 
est culture.  To  show  how  this  record  of  poor  and  economical  Prussia 
compares  with  other  German  administrations  we  have  compiled  the 
following  figures : 

In  the  year  18S2,  the  following  results  were  obtained  for  1  acre  of 
forest  land : 


In  fourteen 
States 

,  (average.) 


8.04 

0.52 

0.60 

Total  expenditare V 1.12 


Total  receipts 

Ezpenaea  of  administration 
Other  ezpensea,  lumbering,  &o 


xpe: 
Netprofft '  1.92 


In  Bava- 
ria. 


3.88 
0.M 
0.60 
1.14 
2.74 


In  Prus- 
sia. 


2.08 
0.46 
0.44 
0.90 
1.18 


It  may  be  interesting  to  know  the  result  of  the  forest  administration 
of  so  small  a  State  as  the  little  dukedom  of  Saxe-Gotha,  which  has  just 
come  to  hand,  for  the  year  1882.    Its  forest  area  is  only  80,000  acres,  of 

*  The  following  data  are  compiled  from  the  official  reports,  and  represent  averages 
during  the  years  1870  to  1879. 
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which  78  per  cent,  are  in  fir  and  pine.    The  cut  for  1882,  was  22,000,000 
feet  of  logs  and  18,000  cords  of  firewood. 

The  receipts  from  this  were  $382,000,  or  10  cents  per  cubic  foot. 
Other  revenues  brought  the  receipts  up  to  $386,000,  or  nearly  $5  per 
acre.    The  expenditures  were — 

For  administration $49,000 

For  roads 10,450 

For  caltivation,  for  which  760  acres  or  0.90  per  cent,  of  the  forest  area  were 

replanted 8,300 

Forlnmbering 73,600 

For  snrveys,  destroying  of  Insects,  «tc 7, 000 

Total  expenditures,  or  $1.85  per  acre 114^:^,350 

Therefore  net  proceeds  $237,700,  or  $2.97  per  acre;  i.  e.,  67.1  per  cent, 
of  the  receipts. 


THE   PRESERVATION    OF    FORESTS    OV    THE    HEADWATERS    OF 

STREAMS. 

By  M.  C.  Read. 

The  Mississippi  Valley  has  an  extreme  breadth  of  over  33^  of  longi- 
tude, and  a  length  of  over  20^  in  latitude,  embracing  more  than  one-half 
of  all  t\\e  territory  of  the  United  States. 

The  Mississippi  River  stretches  its  arms  from  east  to  west  until  they 
embrace  in  their  grasp  nearly  one  tenth  of  the  earth's  circumference. 

If  in  this  valley  were  gathered  all  the  Caucasian  race,  there  wonld  be  a 
population  of  only  about  370  to  the  square  mile;  and  if  all  the  inhabitants 
of  the  earth  were  gathered  into  it,  the  pppulation  would  not  overcrowd 
it.  Its  fertility  is  almost  as  unexampled  as  its  size.  Deducting  the  arid 
portion  of  the  West,  there  is  nowhere  else  on  earth  an  area  of  one-half 
the  size  of  unbroken  land  of  equal  fertility  and  productiveness,  or  capa- 
ble of  supporting  so  dense  a  population.  The  question  of  the  future  of 
this  great  valley  is  of  so  vast  importance  that  imagination  can  hardly 
grasp  it.  Shall  the  arid  climate  of  the  West  creep  steadily  eastward, 
till  its  hot  breath  parches  the  slopes  of  the  Alleghany  Mountains,  or  shall 
our  tillage,  with  ever  increasing  returns,  be  extended  steadily  westward 
till  it  reaches  the  base  of  the  Bocky  Mountains! 

Man  is  now  the  potent  agent  in  geological  and  climatic  changes.  He  is 
profoundly  modifying  the  whole  of  the  surface  of  the  earth.  He  has 
clianged  the  vast  territory  of  western  Asia,  whose  agricultural  products 
once  supported  the  dense  populations  that  lived  under  the  ancient  mon- 
archies, into  an  almost  desert  waste.  The  wise  Solomon  and  his  ally,  King 
Hiram,  in  the  destruction  of  the  cedars  of  Lebanon,  commenced  a  work 
which  has  rendered  a  land  once  flowing  with  milk  and  honey  almost 
barren. 
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If  onr  work  in  the  great  Mississippi  Valley  is  having  a  permanent 
effect  npon  its  future  fertility  we  cannot  scrutinize  too  closely  the  char- 
acter of  that  work  and  its  tendency. 

We  are  tenants  for  life  only  of  this  vast  inheritance  we  have  receivetl 
from  our  fathers.  The  remainder-over  belongs  to  those  who  are  now 
unborn — to  whom  we  are  bound  to  leave  it  with  its  productiveness  un- 
impaired. Each  life  tenant  is  too  prone  to  disregard  the  rights  of  those 
entitled  to  the  remainder-over,  and  to  make  what  he  can  from  his  tenancy, 
regardless  of  its  effect  upon  the  future  value  of  the  estate.  When  the 
prophet  warned  good  King  Hezekiah,  that  after  his  death  all  the  treas- 
ures of  his  home  should  be  plundered  and  his  sons  carried  into  captivity 
and  dishonored,  he  wrapped  the  mantle  of  his  own  selfishness  aroand 
him  and  said,  "  Is  it  not  good  if  peace  and  truth  be  in  my  day,"  although 
fully  advised  that  the  coming  calamities  were  the  result  of  his  own  mis- 
deeds. 

In  the  unadviFcd  and  unrestrained  acts  of  the  life-tenant  the  rights 
of  the  remainder-men  are  never  safe.  A  little  immediate  advantage 
far  outweighs  all  future  and  contingent  evil.  And  right  here  is  one 
of  the  most  important  duties  of  every  Grovernment,  which  it  cannot 
neglect  without  being  false  to  its  most  important  trust.  It  is  bound 
to  thoroughly  enforce  that  wise  maxim  of  the  law,  that  each  one  <^  shall 
so  use  his  own  as  not  to  injure  another,"  and  to  include  in  that  word 
"  another"  all  who  shall  come  after  him.  Government  is  the  trustee  of 
the  future  proprietors,  and  is  bound  to  take  all  action  which  may  be 
necessary  to  secure  to  them  their  rights,  among  which  is  the  enjoyment 
of  their  inheritance  with  its  productiveness  wholly  unimpaired.  A  fail- 
ure to  do  this  has  not  only-  destroyed  great  empii*es,  but  has  left  the 
land  in  such  a  condition  that  it  could  not  support  a  great  empire. 

It  is  regarded  as  demonstrated,  that  in  a  wide  area  of  agricultural 
land,  when  one-fourth  of  it  is  retained  in  forests,  the  residue  will,  year 
by  year,  yield  more  agiicultnral  products  than  the  whole  would  if 
cleared  and  subjected  to  tillage,  and  there  is  no  other  place  in  the  world 
where  the  danger  from  forest  destruction  is  so  great  as  in  the  Missis- 
sippi Valley.  At  the  headwaters  of  most  streams  nature  has  provided 
for  the  perpetuity  of  the  forests,  by  leaving  the  land  in  a  condition  un- 
fitted for  anything  except  forest  growth,  and  when  the  streams  and  the 
valleys  are  small,  these  lands,  condemned  by  nature  to  forests,  may  suf- 
fice for  all  climatic  influences.  But  the  area  of  tillable  land  in  the  Mis- 
sissippi Valley  is  so  immense,  and  the  temptation  to  forest  destruction 
so  great,  that  we  are  in  danger  of  being  ruined  through  the  very  mu- 
nificence of  nature. 

Practically  the  whole  of  this  valley  is  capable  of  being  put  under 
tillage,  and  personal  greed  is  tending  to  this  result,  and  very  clearly  is 
tending  to  its  diminished  fertility  and  quite  probably  to  the  complete 
destruction  of  its  fertility.  A  possible  result  so  appalling  cannot  be 
contemplated  without  serious  apprehension. 
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But  climatic  influeuces  are  so  slow  ia  their  action,  takiug  so  long  a 
time  to  demonstrate  their  tendency,  that  it  is  a  hard  task  to  persuade 
more  than  a  very  few  of  their  real  tendency. 

But  the  attempt  to  put  certain  lands  under  tillage  which  nature  re- 
served for  other  uses  has  already  produced  most  disastrous  results, 
which,  it  is  believed,  will  be  recognized  by  all  as  soon  as  pointed  out, 
and  it  is  to  our  errors  in  this  respect  that  this  paper  will  be  mainly  de- 
voted. 

The  sources  of  nearly  all  the  tributaries  of  the  Mississippi  are  found 
in  a  series  of  swamps  and  lakelets,  which,  receiving  the  drainage  of  ad- 
jacent higher  land,  furnish  a  perennial  flow  of  water  as  the  commence- 
ment of  each  tributary.  The  gentle  divide  which  separates  the  waters 
of  the  Ohio  from  Lake  Erie  is  dotted  with  such  swamps  and  lakes.  A 
map  on  a  large  scale  of  Northern  Wisconsin  and  Minnesota  exhibits  as 
its  most  marked  characteristic  a  multitude  of  such  lakes ;  and  in  the 
mountainous  regions  of  Pennsylvania  and  Virginia  elevated  swamps  or 
lakes  are  found  at  the  heads  of  very  many  of  the  streams.  Taking  the 
whol<^  of  this  great  valley  and  as  a  rule,  to  which  there  are  only  few  ex- 
ceptions, the  beginnings  of  the  streams  are  in  swamps  and  lakelets. 

Their  function  in  the  drainage  system  of  the  valley  is  best  under- 
stood where  man  has  not  interfered  with  it ;  where  the  lakes  are  often 
surrounded  with  marshes,  generally  with  forests  containing  a  dense  under- 
growth of  shrubs  and  sphagnous  mosses,  where  the  swamps  are  almost 
impenetrable,  filled  to  a  great  depth  with  a  peaty  growth  which  in 
places  Jbas  bridged  over  and  covered  a  buried  lake,  receiving  the  drain- 
age from  a  large  surrounding  wooded  area,  the  outlets  of  swamps  and 
lakes  alike  choked  with  a  dense  growth  of  aquatic  plants,  all  constitut- 
ing a  series  of  reservoirs  from  which  the  water  runs  ofif  slowly,  from 
wliich  there  is  a  large  evaporation,  and  from  which  the  downward  drain- 
age into  the  soil  and  the  deep  rock  strata  below  is  never  interrupted. 

Their  presence  turns  back  by  evaporation  into  the  air  much  of  the 
rainfall,  fills  the  rocks  below  with  subterranean  streams,  which  are  the 
sources  of  all  the  perennial  springs,  and  so  regulates  the  outflow  of  the 
surplus  water  as  tends  to  maintain  an  equable  flow  throughout  the  whole 
year.  If  these  natural  reservoirs  were  large  enough  this  result  would 
be  obtained,  the  flow  of  all  the  streams  would  be  substantially  uni- 
form, and  we  should  never  hear  of  destructive  floods  on  the  larger 
streams.  The  flow  of  water  in  Detroit  and  Niagara  rivers  is  substan« 
tially  uniform,  except  as  the  level  of  the  lakes  above  is  changed  by  the 
force  of  the  wind. 

These  primitive  conditions  have  been  greatly  changed.  The  clearing 
of  the  higher  land  has  caused  the  surface  water  to  flow  more  rapidly 
into  these  lakes  and  swamps. 

When  it  was  learned  that  if  reclaimed  the  swamps  would  constitute 
some  of  our  most  productive  lands,  the  work  of  their  extermination  was 
commenced  and  pushed  with  vigor.    In  most  States  ditch  laws  were 
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enacted,  by  which  a  majority  of  the  owners  of  any  body  of  swamp  lands 
could  compel  the  others  to  contribate  their  proportion  to  the  systematic 
drainage  of  the  whole. 

The  surface  of  the  swamps  being  generally  found  on  the  same  level 
as  the  surface  of  adjacent  lakes,  it  was  found  that  the  outlets  of  tiiese 
must  be  deepened  and  broadened,  to  secure  the  drainage  of  the  swamps, 
and  to  provide  for  the  prompt  outflow  of  the  water  which  now,  with- 
out  any  retardation,  found  its  way  into  the  swamps  and  lakes. 

To  accommodate  this  more  rapid  outflow,  the  streams  below  have  been 
often  straightened,  obstructions  removed,  and  the  rapid  concentration 
of  the  water  into  the  larger  streams  made  as  easy  as  possible.  In  much 
of  the  remaining  forest  the  destruction  of  the  large  timber  trees  has 
made  openings  for  the  sun,  the  underbrush  has  been  destroyed,  the  in- 
trusion of  domestic  cattle  has  carried  the  seeds  of  the  grasses,  and  these 
wood  lots  are  being  converted  into  wood  pastures.  All  these  agencies 
combine<l  are  making  the  surface  drainage  almost  as  perfect  as  if  a  se- 
ries of  impervious  roofs  covered  the  land  and  all  the  flow  fh>m  them  was 
conducted  by  pipes  into  one  common  channel. 

The  results  are  not  matters  of  speculation,  but  can  everywhere  be 
observed.  Springs  once  copious  have  disappeared ;  streams  formerly  per- 
ennial alternately  overflow  their  banks  and  run  dry.  The  natural  regu- 
lators of  the  streams  having  been  destroyed,  whenever  there  is  an  ex- 
cessive rain  it  is  rapidly  earried  into  the  streams  which,  gradually 
uniting  their  waters,  often  constitute  floods  in  the  larger  channels  which 
no  human  appliances  can  control.  By  a  system  of  dikes  and  levees  we 
may  do  something  to  check  the  evil  for  a  time,  but  we  shall  certainly 
make  it  greater  in  the  future.  The  stream  confined  to  its  channel  will 
deposit  sediment  upon  the  bottom,  gradually  raising  it  above  the  level 
of  the  adjacent  land,  and  then  when  breaks  occur  in  the  dikes  the  re- 
sults will  be  unspeakably  disastrous. 

This  work  of  destro3ing  the  natural  regulators  of  our  streams  and  cat- 
ting off  the  sources  of  supply  for  the  springs,  is  not  wholly  accomplished, 
but  is  pushed  with  vigor  every  year.  Additional  swamps  are  reclaimed 
each  year,  the  drainage  in  all  made  more  perfect,  the  soil  compacted 
by  continual  cultivation  until  it  loses  entirely  its  spongy  porous  char- 
acter, the  wash  of  sediment  into  the  lakes  is  greatly  facilitated  by  the 
clearing  and  cultivation  of  the  adjacent  land,  so  that  by  a  steady  silting 
up  of  the  bottom,  and  by  the  enlargement  of  their  outlets,  their  capa- 
city is  rapidly  diminished  and  their  future  obliteration  rendered  inevi- 
table, unless  something  is  done  for  their  preservation. 

The  future  results  are  not  uncertain.  Every  succeeding  year  a  definite 
rainfall  in  a  given  time  will  result  in  a  more  debtmctive  flood  than  ever 
before.  A  drought  of  the  same  duration  will  leave  more  and  more  of 
our  streams  without  water,  and  springs  which  have  heretofore  been  X)er- 
ennial  will  cease  to  flow.  Uur  wells  will  not  escape  the  results  of  these 
influences,  and  more  of  them  will  go  dry. 
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There  is  bat  one  possible  remedy  for  all  of  these  evils.  It  is  for  us  to 
cease  to  do  evil^  and  to  learn  to  do  well ;  to  hasten  as  quickly  as  i>ossi- 
ble  to  undo  our  work  and  recreate  the  natural  reservoirs  we  have  de- 
stroyed. By  reforestering  these  swamps  and  the  higher  land  which 
surrounds  them  and  the  lakes,  we  shall  restore  them  to  their  proper  place 
in  the  economy  of  nature.  The  abundance  of  moisture  will  make  this 
work  comparatively  easy,  as  it  will  insure  a  rapid  growth  of  trees  and 
shrubs.  Swamp  oaks,  white  maple,  black  ash,  tamarack,  and  pine  are 
among  the  valuable  trees  that  find  a  congenial  home  in  all  such  swamps. 
For  the  higher  ground  around,  other  valuable  trees  should  be  selected. 
But  it  is  not  alone^  what  are  called  valuable  trees  whose  growth  should 
be  encouraged.  In  all  forest  culture  it  should  be  remembered  that,  for 
climatic  purposes,  an  orchard  of  forest  trees  is  not  a  forest.  The  plant- 
ing of  trees  along  the  highways,  about  our  homes,  in  parks  and  groves, 
ought  to  be  encouraged  for  a  variety  of  reasons,  but  will  have  little  of 
the  climatic  effect  of  true  forests.  A  dense  growth  of  underbrush^ 
herbaceous  plants,  and  mosses  under  the  larger  trees,  which  will  retain 
the  fallen  leaves  in  place,  fill  the  surface  soil  with  rootlets,  checking  the 
flow  of  water  and  facilitating  its  entrance  into  the  earth,  aj:e  essential 
parts  of  a  true  forest.  They  also  tend  in  all  seasons  to  maintain  that 
moist  condition  of  the  soil  and  air  which  is  essential  to  the  vigorous 
growth  of  the  larger  trees.  Fortunately  a  multitude  of  such  shrubs 
and  plants  will  spring  up  on  all  this  swamp  land  as  soon  os  it  is  de- 
voted to  forest  growth  and  protected  from  the  intrusion  of  domestic 
animals. 

The  lakes  should  be  restored  to  their  former  dimensions,  and  wher- 
ever practicable  enlarged  by  damming  their  outlets.  Fortunately  the  at- 
tention now  given  to  the  artificial  propagation  of  our  food-fishes  favors 
this  work.  It  is  claimed  with  a  good  probability  of  truth  that  a  lake 
well  stocked  with  fish  will  produce  as  much  food  as  the  same  area  of 
land  devoted  to  the  raising  of  ordinary  field  crops,  and  it  is  more  than 
probable  that  the  annual  forest  growth  of  the  swamps  and  the  fish  pro- 
ducts of  the  lakes  combined,  will  be  of  much  more  value  than  the  agri- 
cultural products  which  can  be  obtained  from  the  swamp  lands  alone. 

But  the  prospect  of  immediate  returns,  with  most  men,  so  far  out- 
weighs the  advantages  of  prospective  greater  returns,  that  few,  without 
some  additional  inducement,  will  be  persuad  ed  to  devote  to  forest  growth 
the  swamp  lands  which  they  have  fitted  for  tillage  with  so  much  labor. 
While  they  know  that  they  are  not  permitted  to  so  drain  their  lands  as  to 
flood  injuriously  the  land  of  an  adjacent  proprietor,  they  will  ask, "  Why 
shsjl  I  abandon  what  seems  to  me  the  best  use  of  my  own  laud  because 
of  supposed  injury  to  those  who  are  thousands  of  miles  away?"  The 
injury  is  so  remote,  and  the  responsibility  so  divided,  that  no  one  feels 
personally  responsible  for  his  share  in  the  results.  Governmental  aid, 
State  or  national,  in  the  way  of  bounties,  exemption  from  taxation,  or 
in  some  other  mode,  is  essential  to  the  securing  of  the  devotion  of  these 
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lakes  to  fish  preserves,  anri  of  these  swamps  to  forest  growth.  The  peo- 
ple at  the  head  of  the  streams  readily  consent  to  be  taxed  for  the  really 
fraitless  and  irrational  work  of  constructing  dikes  on  the  banks  of  the 
Mississippi;  and  the  time  will  certainly  come  when  those  now  injured 
by  the  floods  will  turn  their  attention  to  the  real  causes  of  the  evils  they 
suffer,  and  will  gladly  consent  to  be  taxed  for  the  purchase  and  govern- 
mental control  of  all  these  lakes  and  swamps.  They  will  see  that  the 
only  remedy  for  the  calamities  they  encounter  is  to  regulate  the  flow  of 
the  water  in  the  river,  instead  of  attempting  to  control  it  when  it  has 
become  uncontrollable. 

The  restoration  of  these  natural  regulators  will  not  accomplish  all 
that  is  desired.  It  will  be  an  important  step  in  the  rfght  direction,  and 
a  reliable  guide  to  supplemental  eff'orts ;  for  the  waters  of  the  Missis- 
sippi and  its  tributaries  ai^e  as  thoroughly  under  our  control  as  is  the 
water  supply  of  any  great  city.  We  can  prevent  all  destructive  floods, 
and  secure  such  a  uniform  flow  asi  will  prevent  any  interruption  of 
navigation  in  the  principal  tributaties  during  the  most  protracted 
drought. 

In  1849  Charles  Ellet,  a  civil  engineer,  contributed  to  the  Smithsonian 
Institute  a  paper,  which  was  published  in  the  second  volume  of  its  Con- 
tributions, "On  the  physical  geographyof  the  Mississippi  Valley,"  the  ob- 
ject of  which  was  to  outline  a  plan  for  the  improvement  of  the  Ohio  River 
by  securing  such  a  constant  flow  of  water  as  would  prevent  all  inter- 
ruption of  navigation.  This  problem  he  solves,  and  he  incidentally 
solves  the  problem  of  the  means  of  preventing  all  destructive  floods. 

He  gives,  in  a  series  of  tables,  the  daily  flow  of  water  over  the  Wheel- 
ing bar  for  a  number  of  years,  and  figures  the  capacity  of  reservoirs  at 
the  head  of  the  streams  which,  flUed  at  the  time  of  heavy  rains  and  re- 
tained until  needed,  would  suffice,  ih  times  of  natural  low  water,  to 
maintain  a  sufficient  flow  over  the  bar  to  prevent  all  interruption  to 
the  navigation  of  the  stream. 

He  computes  also  the  volume  of  the  destructive  part  of  the  water  of 
the  great  flood  of  1832,  when  the  water  rose  at  Cincinnati  to  the 
height  of  63  feet  above  low-water  mark,  and  demonstrates  the  practi- 
cability, at  a  comparatively  trifling  expense,  of  so  controlling  it,  and  all 
other  similar  floods,  as  to  make  them  absolutely  harmless. 

On  page  48  of  his  paper  he  says : 

Although  ia  this  paper  the  computations  have  oaly  beea  made  to  the  redaction 
of  the  extreme  height  of  the  flood  mark,  ^o  as  to  show  that  it  is  qaite  practicable  to 
render  it  harmless,  there  are  many  interests  in  society  which  wonld  be  promoted  by  a 
farther  extension  of  the  system  and  an  ultimate  approach  toward  an  equalization  of 
the  daily  diseharge.  It  is  quite  reasonable  to  suppose  that  in  course  of  time  all  the 
waters  of  all  the  navigable  rivers  will  be  required  to  supply  the  wants  of  man  and  hia 
commerce.  Reservoirs  may  eventually  be  made  of  sufficient  capacity  to  hold  all  the 
annual  excess  and  make  the  daily  flow  almost  entirely  uniform.  The  banks  of  the  Ohio 
and  Mississippi,  now  broken  by  the  current  and  lined  with  fallen  trees,  ready  to  be  swept 
by  the  next  freshet  into  the  channel,  there  to  form  dangerous  snags,  may  yet  in  the  course 
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of  a  very  few  jean  be  cultivated  and  adorned  down  to  the  water's  edge.  In  the  opinion 
of  the  writer,  the  grass  will  hereafter  g^w  luxuriantly  along  the  caring  banks.  All 
material  fluctuations  of  the  water  will  be  prevented,  and  the  level  of  the  river  sur- 
face will  become  n^rly  stationary.  Grounds  which  are  now  frequently  inundated 
and  valueless  will  be  tilled  and  subdued ;  the  sand-bars  will  be  permanently  covered, 
and,  under  a  uniform  regimen  of  the  stream,  will  probably  cease  to  be  produced. 
The  channels  will  become  stationary.  The  wharves  will  be  built  as  the  wharves  on 
tide- water,  with  little  if  any  reference  to  the  fluctuations  of  the  surface.  The  lower 
streets  of  all  the  river  towns,  no  longer  exposed  to  inundations,  will  acquire  new 
▼alue.  The  turbid  waters  will  be  arrested  in  the  upper  pools,  and  the  Ohio  first,  and 
ultimately  the  MLssouri  and  Mississippi,  will  be  made  t^  flow  forever,  with  a  constant 
deep  and  limpid  stream.  The  ice  will  be  swept  off  as  it  forms,  and  neither  cold  or 
droughts  will  longer  be  suffered  injuriously  to  affect  the  navigation.  The  ocean 
steamers  will  not  then  be  confined  to  tide- waters,  but  will  be  able  safely  to  ascend  the  - 
living  streams  to  sea-ports  on  their  borders,  and  the  extent  of  the  inland  navigation 
will  be  limited  only  by  the  limit  of  the  water  which  is  supplied  by  the  atmosphere. 

All  this  may  be  accomplished  on  the  Ohio  for  ahouX  iki  coat  of  three  or  fow  ekipe  of 
the  line.  The  great  and  only  difficulty  is  to  overcome  the  cold  incredulity  of  the 
public,  so  as  to  induce  those  in  power  togrant  a  sufficient  appropriation  for  the  com- 
pletion of  the  first  two  reservoirs.  ThtfllDnce  accomplished,  and  a  single  practical 
demonstration  made,  it  will  be  difficult  to  convince  the  future  engineer  that  a  thing 
BO  clear  and  palpable  could  ever  be  doubted. 

As  an  effort  of  art,  the  work  of  controlling  the  floods  of  the  great  rivers  of  the 
Mississippi  Valley  will  never  compare  with  the  labors  of  men  in  other  departments 
of  practical  service.  More  money  has  been  laid  out  on  3  miles  of  railroad  than 
would  be  needed  to  maintain  the  waters  of  the  Ohio  within  2  feet  of  a  uniform 
height  throughout  the  year,  to  add  a  length  of  several  hundred  miles  to  the  river 
navigation  of  the  country,  and  render  more  than  2,000  miles  of  precarious  naviga- 
tion permanent  and  certain.  The  same  reservoir  that  keeps  back  the  excess  of 
water  fh>m  the  tributary  keeps  it  back  also  from  the  recipient  stream ;  the  same  sup- 
ply that  maintains  the  navigation  of  the  tributary  also  improves  that  of  the  recipi- 
ent; and  the  same  reservoir  that  serves  to  maintain  the  navigation  of  both  tributary 
and  recipient,  serves  of  necessity  to  protect  both  from  overflow. 

These  things  will  be  effected,  not  by  main  force  but  by  skill.  The  rain-gauge  will 
indicate  the  approaching  danger  from  the  summits  of  the  distant  mountains ;  the 
telegraph  will  announce  the  fact  at  the  flood-gates,  and  the  whole  may  thus  be  eon- 
trolled  by  the  previsions  of  science.  In  flEMst  the  desired  effect  can  be  produced  by  a 
few  dams  in  the  mountain  gorges,  and  the  constant  attention  of  some  twenty  men. 

On  page  54,  speaking  partioalarlyof  theimprovement  of  the  Ohio,  he 
says: 

It  has  been  the  duty  of  the  writer,  at  former  periods,  to  conduct  surveys  along  a 
considerable  portion  of  the  Upper  Alleghany  and  the  whole  of  the  Great  Kanawha, 
and  to  become  fainiiiar  with  the  character  of  the  Monongahela  as  far  as  it  is  susceptible 
of  improvement.  Aided  by  this  personal  knowledge  and  the  facts  acquired  in  the 
present  investigation,  he  hazards  the  opinion,  that  less  than  '|1,250,000  will  suffice 
to  supply  the  Ohio  with  a  depth  sufficient  for  boats  of  5  feet  draught;  to  carry 
on  open  and  permanent  river  navigation  during  three-fourths  of  the  year,  fh)m  Frank- 
lin to  the  line  of  the  Erie  Railroad  in  New  York ;  improve  the  navigation  of  the 
Monongahela  into  Virginia,  and  extend  that  of  the  Kanawha  70  or  80  miles  above  Point 
Pleasant — supplying  water-powers  of  unrivaled  capacity  and  permanence  on  numer- 
ous lines  of  steamboat  navigation,  and  curbing  most  essentially  the  destructive  pow- 
er of  floods.  / 

Viewing  the  insignificant  cost  for  which  about  1,400  miles  of  river  navigation  may 
thus  be  rendered  permanentlyj^available— without  reference  to  the  incidental  advan- 
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tages  that  will  flow  from  the  work — it  may  well  be  doubted  whether  there  is,  in  the 
whole  circle  of  contemplated  public  improvements,  a  projected  enterprise  which  more 
seriously  demands  the  care  and  consideration  of  those  who  are  charged  with  the  pro- 
tection of  the  public  interests.  * 

The  difficulty  which  the  mind  first  encounters  in  contemplating  this  proposition 
arises  from  the  apparent  immensity  of  the  mass  of  waters  to  be  dealt  with.  But  this 
is  only  a  speculation.  T^e  quantity  has  been  me<Mured  and  found  to  be  easily  at- 
tainable and  perfectly  manageable. 

The  total  discharge  of  the  OhiO|  in  ordinary  low  water,  is  but  6,000,000  cubic  feet  per 
hour.  A  pipe  no  larger  than  one  of  those  used  for  conveying  the  water  of  the  Croton 
water  works — or  3  feet  in  diameter — will  discharge  very  nearly  1,000,000  cubic  feet 
per  hour,  under  a  head  of  60  feet.  Six  such  pipes,  then,  placed  in  a  dam  only  60  feet 
high,  and  provided  with  proper  valves,  would  emit  water  enough  to  double  the  quan- 
tity flowing  down  the  Ohio  at  its  usual  summer  stage.  And  if  there  were  three  such 
dams,  on  different  streams,  and  twelve  pipes  in  each,  and  one  man  to  superintend  each 
dam,  and  obey  the  telegraphic  signal  to  open  or  close  the  valves,  or  an  equipment 
equal  to  three  dams,  no  higher  than  have  already  been  built  in  this  country,  and 
thirty-six  pipes,  equal  in  diameter  to  the  mains  in  Broadway,  and  three  men  to  man- 
age the  whole,  the  quantity  of  water  could  fc^  increased  sixfold,  aud  the  navigation 
could  be  maintained  above  5  feet  during  all  ordinary  droughts.  At  the  same  time, 
such  is,  happily,  the  form  of  many  of  the  Western  valleys,  that  dams  of  double  this 
height  can  be  often  erected  without  injury,  to  any  appreciable  amount,  of  property 
improved  or  susceptible  of  improvement. 

While  the  autlior  probably  onderestimates  the  cost  of  these  im- 
provements, he  certainly  demonstrates  their  practicability,  and  at  a  cost 
very  much  less  than  the  damages  reSTdting  from  a  single  great  flood. 

The  great  excellence  of  this  system  is  that  it  supplements  the  agen- 
cies which  nature  provides  to  subserve  the  same  ends,  co-operating  with 
them  and  extending  them.  The  work  accomplished  by  the  natural 
lakes  and  swamps,  which  has  already  been  outlined.  Would  also  be  ac- 
complished by  these  artificial  reservoirs,  and  to  a  degree  exactly  pro- 
portioned to  their  relative  size.  A  large  percentage  of  the  retained 
water  would  be  carried  deep  into  the  earth,  establishing  subterranean 
streams,  from  which  copious  perennial  springs  would  lie  produced^ 
while  from  their  broad  surfaces  an  additional  amount  of  water  would  be 
evaporated  into  the  air,  to  be  again  precipitated  in  refreshing  showers. 

Artificial  lakes  thus  formed  at  the  headwaters  of  the  Missouri  Eiver 
would  load  with  moisture  the  dry  winds  sweeping  over  them  toward 
the  plains,  where  it  would  probably  be  often  deposited  in  copious  show- 
ers; the  seepage  downwards  would  find  undergroand  channels  which 
here  and  there  in  the  plains  below  would  break  out  in  perennial  springs 
and  to  some  extent,  at  least,  convert  a  desert  into  fruitful  fields. 

It  has  been  the  dream  of  some  that  the  time  was  coming  when  copi- 
ous showers  could  be  called  from  the  heavens  at  the  will  of  man,  and 
injurious  droughts  become  unknown.  This  is  doubtless  only  an  Utopian 
dream,  but  the  rain  that  does  fall  is  subject  to  man's  control.  He  may 
utilize  it  all  to  his  advantage ;  daring  excessive  rains  he  may  hold  back 
all  that  part  of  it  which  without  his  interference  would  constitute  an 
injurious  flood,  and  with  that  thus  retained  maintain  a  perennial  and 
nearly  uniform  flow  in  all  the  screams. 
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With  a  proper  amoant  of  restored  forests,  with  our  natural  reservoirs 
enlarged  and  preserved,  and  artificial  lakes  established  at  the  heads  of 
the  streams  of  a  capacity  sufficient  to  regulate  their  flow,  evapora- 
tion would  be  largely  increased.  We  should  attack  the  arid  plains  of 
the  West  upon  both  flanks  at  once,  and  if  our  agency  can  convert  them 
into  fruitful  fields  it  will  be  accomplished  in  this  way.  It  is  certain  that 
our  work  hitherto  has  tended  in  the  opposite  direction.  Our  hastening 
the  downward  flow  of  the  water,  has  tended  to  diminish  local  evapor- 
ation, our  destruction  of  the  forests  local  precipitation,  aud,  if  continued, 
there  is  great  danger  that  the  line  which  marks  the  eastern  margin  of 
the  arid  region  will  move  steadily  eastward  until  it  crosses  the  Missis- 
sippi, and,  perhaps,  checked  by  no  barrier,  until  it  reaches  the  base  of 
the  Alleghanies. 

These  probable  results,  involving  on  the  one  hand  calamities  so  ap- 
palling, and  on  the  other  benefits  so  far  reaching,  demand  the  most 
careful  consideration  on  the  part  St  the  science  and  the  statesmanship  of 
the  whole  country.  It  is  a  question  of  vastly  more  importance  than  all 
the  questions  upon  which  x>olitical  parties  are  formed,  and  which,  if 
properly  appreciated,  would  make  those  questions  seem  in  comparison 
childish  and  of  little  account.  In  the  destiny  of  the  Mississippi  Valley 
^  is  involved  the  destiny  of  the  whole  American  people.  It  feeds  the 
cities  and  manufactories  of  the  East,  and  the  mining  towns  and  centers 
of  the  West,  while  it  largely  absorbs  the  products  of  both.  It  is  a  fitting 
timeto  inquire  in  regard  to  it,  What  are  its  tendencies  for  the  future  t 
Olearly  those  tendencies  now  are  in  the  wrong  direction,  a  tendency  to 
an  ever  diminishing  power  of  production  which  will  end,  we  know  not 
where.  Statistics  of  crop  productions  will  tend  to  mislead  us.  Every 
year  an  immense  territory  of  virgin  soil  is  subjected  to  the  plow,  and 
improved  modes  of  culture  are  increasing  the  products  of  the  old  farms, 
but  it  is  not  what  it  in  fact  produces,  but  what  it  is  capable  of  pro- 
ducing and  will  be  capable  of  producing  in  the  future,  that  is  to  be  con- 
sidered in  this  discussion,  and  there  can  be  no  doubt  that  present  influ- 
ences are  seriously  threatening  its  future  power  of  production. 

Towanl  resisting  this  tendency  something  may  be  done  by  individual 
efforts,  by  warning,  by  appeal,  by  disseminating  a  love  for  forest  culture, 
and  ajustappreciation  of  its  monetary  value;  by  our  Fish  Commissioners, 
encouraging  the  appropriation  of  all  small  lakes  and  ponds  to  the  arti- 
ficial rearing  of  fish ;  by  our  State  legislatures,  by  premiums,  bounties, 
exemption  from  taxes,  or  in  some  other  way  securing  the  reforesting 
of  the  swamps  and  hills  at  the  heads  of  all  the  streams ;  and  by  the 
General  Government  supplementing  all  this  work  in  the  way  proposed 
by  Mr.  EUet  in  the  paper  already  quoted.  While  the  certain  direct 
results,  in  improved  navigation  and  immunity  from  floods,  and  the 
probable  results  in  climatic  influences,  would  pay  a  thousand  fold  for 
the  money  required  to  equalize  the  flow  of  water  in  all  the  larger 
streams  of  the  Mississippi  Valley,  there  would  probably  result  inci- 
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dental  advantages  fully  equivalent  to  the  entire  cost.  For  every  acre  , 
of  comparatively  barren  land  at  the  heads  of  the  streams  which  must  be 
appro][)riated  for  these  reservoirs,  very  many  acres  of  alluvial  land,  of 
unsurpassed  fertility,  on  the  borders  of  the  larger  streams,  would  be  re- 
deemed from'the  water  and  made  available  for  tillage.  The  immense 
water-power  created  by  these  reservoirs,  when  it  all  becomes  finally  util- 
ized, would  of  itself  probably  pay  for  all  the  cost  of  the  dams.  The 
artificial  lakes  stocked  with  fish  will  yield  a  much  larger  food  supply 
than  the  lands  covered  by  them  could  be  made  to  produce.  However 
great  may  be  the  expenses,  the  benefits  resulting  will  be  immeasurably 
greater.  And  if  the  work  is  well  done,  so  as  to  avoid  all  danger  of  the 
breaking  down  of  the  dams,  imagination  can  picture  no  possible  evil 
tendency. 

The  thorough  control  of  that  part  of  the  rainfall  which  fills  the 
streams  is  sure  to  be  one  of  the  most  important  triumphs  of  practical 
science.  This  country  is  to  be  the  pioneer  in  the  work,  or  the  imitator 
of  others. 

With  an  overflowing  treasury,  filled  without  any  perceptible  burden 
to  the  people,  we  are  in  a  most  favorable  position  to  commence  this 
work.  Its  thorough  application  to  the  Ohio  Biver  would  be  easy,  and 
not  expensive.  Its  practicability  thus  demonstrated,  it  would  ultimately 
be  applied  to  all  the  rivers  of  the  country,  which  would  be  made  to 
flow  in  limpid  streams  at  substantially  the  same  level'  throughout  the 
whole  year.  The  whole  of  the  rainfall  would  become  beneficial,  and  all 
apprehension  of  destructive  floods  would  cease.    . 

Manufacturing  interests,  having  other  ends  in  view,  have  already 
substantially  accomplished  this  on  some  of  the  Kew  England  streams. 
Dams  erected  to  secure  water-power  have  established  reservoirs  which 
practically  control  the  flow  of  water  on  streams  where  the  natural 
drainage  is  so  rapid  as  to  make  them  peculiarly  liable  to  floods.  Here 
the  prime  object  is  the  production  of  water-power — the  incidental  result, 
exemption  from  floods.  In  the  plan  proposed  the  prime  object  is  ex- 
emption from  floods,  the  incidental  results  are  improved  navigation,  an 
almost  measureless  production  of  water-power,  and  climatic  influences, 
which,  while  they  may  be  slow  in  their  manifestation,  will  be  steadily 
increasing  and  wholly  beneficent.  Is  it  not  fitting  that  the  people  of 
the  United  States  should  be  the  pioneers  in  this  great  workf 

One  additional  suggestion  should  be  made.  The  arid  lands  of  the 
West  must  be  flanked,  not  attacked  at  the  center.  Forests  must  be 
created  upon  their  borders,  not  in  their  center,  for  there  they  cannot  be 
made  to  grow  until  a  humid  condition  of  the  soil  and  the  air  is  first  pro- 
duced. An  important  beginning  has  been  made  in  Colorado  by  divert- 
ing the  water  of  the  mountain  streams  into  irrigating  ditches,  and  the 
subjection  of  large  areas  to  profitable  cultivation.  From  the  surface  of 
these  ditches  the  evaporation  is  rapid  and  continuous,  and  substantially 
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all  the  water  actually  aBed  for  irrigation  is  returned  to  the  air  by  sur- 
face evaporation  and  exhalation  from  the  leaves  of  cultivated  plants. 

This  system,  extended  along  the  whole  of  the  eastern  slope  of  the 
mountains,  will  return  to  the  air  nearly  all  thewater  diverted  from  the 
streams,  which  Irom  the  direction  of  the  prevailing  winds  will  be  car- 
ried over  the  plains  and  fall  in  showers.  The  artificial  lakes  already 
suggested,  discharging  the  silme  functions,  can  be  made  largely  avail- 
able for  irrigating  purposes,  and  there  is  little  doubt  that  by  these 
means  the  amount  of  land  on  the  western  border  of  the  plains,  put 
under  cultivation,  could  be  steadily  and  indefinitely  increased,  so  that 
if  conservative  measures  are  adopted  on  this  side  also  and  vigorously 
prosecuted,  the  whole  of  the  arid  plains  would  ultimately  be  redeemed 
and  subjected  to  profitable  tillage. 

The  moist  wjnds  from  the  Pacific  passing  over  the  broad  ranges  of 
the  Bocky  Mountains  are  deprived  of  their  moisture,  and  as  they  fall 
over  the  eastern  slopes  are  fitted  to  abaprb  rather  than  precipitate 
moisture.  Moving  eastward  and  mingling  with  the  moist  winds  from 
the  south  and  southwest,  they  increase  the  capacity  of  the  latter  for 
moisture  and  diminish  the  amount  of  precipitation  from  them.  I^et 
these  thirsty  winds  as  they  strike  the  plains  become  saturated  with 
moisture  from  artificial  lakes,  irrigating  ditches,  cultivated  fields,  and 
forests,  when  they  meet  these  southern  winds,  instead  of  preventing, 
they  would  facilitate  precipitation,  and  secure  rainfall  on  the  plains.  It 
is,  as  has  already  been  said,  a  useless  work  to  attempt  to  plant  forests 
in  the  arid  region.  •  Its  arid  character  must  be  changed  before  the 
forests  will  grow.  The  work  must  be  commenced  upon  the  margin  and 
gradually  carried  into  the  interior.  The  Government  aid  should  be  di- 
rected toward  securing,  by  means  of  irrigation,  the  cultivation  of  as 
large  areas  as  possible  on  the  western  margin  of  the  arid  plains  and 
the  planting  of  forests  there.  We  can  conquer  the  whole  of  them  and 
make  them  available  for  tillage  if  all  judicious  measures  are  adopted 
and  perseveringly  followed. 

It  is  for  the  people  of  the  United  States  to  determine  whether  the 
boundary  of  this  arid  region  shall  be  extended  indefinitely  eastward, 
or  whether  the  eastern  and  western  boundaries  of  it  shall  slowly  but 
steadily  approach  each  other  until  the  arid  region  disappears. 

^he  magnitude  of  the  work  proposed,  and  the  immense  amount  of 
water  to  be  controlled,  will  naturally  suggest  to  many  the  idea  that  the 
scheme  is  wholly  impracticable.  But  the  amount  of  rainfall  over  this 
whole  area  is  now  very  accurately  measured,  and  it  is  known  that  about 
40  per  cent,  of  it  finds  its  way  into  the  larger  streams.  This  has  been 
measured  in  the  Ohio,  and  can  be  measured  in  the  Mississippi  and  all 
its  tributaries.  The  measurement  of  the  flow  during  the  highest  floods 
will  show  with  mathematical  exactness  just  how  much  must  be  held 
back  at  the  times  of  the  greatest  danger,  to  entirely  obviate  it.  This 
will  give  us  the  exact  aggregate  capacity  of  all  the  regulating  reservoirs 
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required.  Surveys  at  the  heads  of  the  streams  will  show  where  dams 
at  least  expense  will  suffice  to  hold  back  the  drainage  from  the  largest 
areas,  and  will,  it  is  confidently  believed,  show  that  the  plan  is  en- 
tirely practicable  and  the  cost  trifling  and  insignificant,  when  compared 
with  the  beneficent  results  which  are  sure  to  follow. 


THE  DISTBIBUTIOir  OF  HOBTH  AHEEICAH  FOBEST  TBEE8. 

Bt  Br.  George  Vasey. 

While  we  are  considering  the  subject  of  forestry,  and  the  grave  and 
important  question  of  conserving  our  great  forests  from  needless  waste 
and  destruction,  it  may  not  be  without  interest  to  take  a  botanical 
glance  at  the  composition  of  these  forests  and  of  our  woodlands  in  gen- 
eral. Not  only  is  our  country  vast  and  possesse<l  of  extensive  forest 
lands,  but  these  forests  and  arboreal  distiicts  are  extraordinarily  rich  in 
the  number  and  variety  of  species  presented.  Outside  of  the  tropical 
regions  probably  no  part  of  the  globe  presents  a  greater  diversitj"  in  an 
equal  area. 

To  show  by  comparison  the  richness  of  our  forest  flora,  we  may  place 
in  contrast  that  of  Europe,  which  furnishes  little  over  100  species  of 
trees,  while  within  the  boundaries  of  our  own  country  we  have  about 
400  species.  Estimates  of  the  number  of  species  of  trees  growing  within 
our  limits  will,  of  course,  vary  with  the  standard  which  is  assumed  as 
the  proper  height  and  size  of  a  tree.  The  dimensions  of  trees  and 
shrubs  vary  considerably  in  different  localities,  as  influenced  by  climate, 
soil,  and  altitude,  so  that  a  tree  of  good  size  in  some  localities  may  in 
others  be  reduced  to  a  shrub.  Generally,  those  plants  wliich  are  des- 
tined to  become  trees  have  from  the  first  an  erect  and  firm  woodj- 
stem,  but  there  are  some  exceptions  to  this  rule.  The  flowering  Dog- 
wood, Cornus  Florida^  as  commonly  found  in  the  northern  woods,  is  a 
straggling  bush,  but  individuals  frequently  assume  an  erect  trunk  and 
attain  the  habit  and  size  of  a  moderately  large  tree.  The  Magnolia 
glauca^  or  White  Bay,  grows  and  flowers  freely  in  some  portions  of 
Massachusetts,  where  it  attains  only  the  size  of  a  shrub.  It,  however, 
steadily  increases  its  size  in  situations  farther  south,  until  in  Georgia 
and  Florida  it  frequently  becomes  a  large  tree.  In  some  places,  also, 
the  same  species  apitears  as  a  shrub  or  a  large  tree,  in  closely  contig- 
uous Idealities.  One  of  the  maples  of  Oregon  is  called  the  Vine  Maple, 
because  the  stem  is  at  first  weak  and  forming  tangled  thickets,  but 
some  of  these  stems  finally  become  erect  or  oblique,  and  acquire  the 
body  and  height  of  pretty  large  trees. 

Generally  those  plants  which  are  designated  as  shrubs  are  not  only 
low  in  stature,  but  have  the  habit  of  growing  in  clumps,  or  developing 
a  great  many  stems  from  one  main  root.    In  other  cases  they  throw  out 
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numerous  stolons  and  multiply  their  stems  so  as  frequently  to  consti: 
tute  a  thicket  of  bushes. 

I  think  it  will  be  in  accordance  with  general  custom  to  a><>sume  that 
those  woody  plants  which  have  an  erect  habit,  and  ordinarily  attain  a 
height  of  16  to  20  feet  or  more,  may  be  counted  as  trees. 

With  reference  to  its  vegetation, vthe  territory  embraced  within  our 
limits  may  be  primarily  divided  into  three  regions,  but  each  of  these 
regions  includes  great  variations  of  climate  (which  are  characterized  by 
peculiar  floras),  and  is  therefore  subdivided  into  secondary  regions  or 
districts. 

1st.  The  Atlantic  Eegion  embraces  all  that  portion  of  the  country 
from  the  eastward  slope  of  the  Bocky  Mountains  extending  eastward  to 
the  Atlantic  Ocean. 

2d.  The  Pacific  Eegion  embraces  California,  Oregon,  and  Washington 
Territory  and  the  mountain  ranges  of  the  western  coast. 

3d.  Lying  between  these  we  have  an  Interior  Eocky  Mountain  Eegion, 
embracing  the  Great  Interior  Basin  with  its  mountain  ranges,  the  chain 
of  mountains  extending  through  New  Mexico  and  Colorado,  and  the 
country  southward  bordering  upon  Mexico. 

Passing  to  a  more  detailed  account  of  the  main  Eegions,  we  find  that 
in  the  Atlantic  Eegion  we  have  to  make  several  subdivisions.  In  the 
southern  portion  of  Florida  we  have  a  very  distinctive  semi-tropical 
flora,  furnishing  about  sixty  species  of  trees  which  appear  in  no  other 
part  of  our  boundaries,  which  are  mostly  identical  with  existing  West 
Indian  species,  and  are  probably  descendants  of  a  vegetation  which  ex- 
isted at  a  period  when  there  was  land  connection  between  Florida  and 
the  West  Indies.  As  very  tew  of  these  sixty  species  have  any  relatives 
in  the  other  botanical  Eegions,  it  will  not  be  necessary  here  to  make  a 
special  enumeration  of  them. 

The  region  lying  north  of  this  subtropical  district  presents  a  great 
variety  of  climate,  but  it  is  difficult  to  draw  any  close  line  of  separation 
into  sub-regions.  Looking  at  the  extreme  northern  and  the  extreme 
southern  portions  of  the  territory  there  is  a  very  strong  contrast  in  the 
forest  productions.  Hence  we  m^y  say  that  there  is  a  northern  and  a 
southern  Atlantic  division.  But  the  climatic  variation  of  this  region  is 
mnch  broken  by  the  Apalachian  chain  of  mountains  which  provides  a 
pathway  by  which  many  of  our  northern  trees  penetrate  into  the  States 
of  North  Carolina  and  Georgia.  Therpfore  the  number  of  trees  that 
may  be  considered  strictly  northern  are  few — perhaps  less  than  a  dozen 
of  these  extend  beyond  the  Arctic  circle.  These  are  chiefly  the  follow- 
ing :  Black  Spruce  {Picea  nigra),  White  Spruce  {Picea.  alba).  Balsam  Fir 
{Abies  balsamea),  Balaam  Poplar  (Populns  balsamea),  Aspen  [Piypulus 
tremuloides),  Canoe  Birch  {Betula  papyracea)  and  Larch  {Larix  Ameri- 
cana), Beside  these  there  are  a  few  which  find  their  northern  limits 
near  Hudson's  Bay,  and  seldom  pass  below  the  forty-second  parallel. 
These  are  the  Scrub  or  Bauksian  Pine  {Pinus  Banhsiana)^  Norway  Pine 
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(PtniM  re8inosa)j  White  Birch  {Betula  atba  var.  populifoUa)^  Yellow  Birch 
(Betula  lutea)j  and  Arbor  Yito  {Tht^a  oecidentalU). 

Of  the  above  a  very  few,  namely,  the  Balsam  Poplar,  the  Aspen,  the 
White  Spruce,  the  Bed  Cedar,  Cottonwood  {Populu$  m^miKfera)^  the  small 
Mountain  Ash  (Pyrus  safnbuci/olia)j  the  Black  Thorn  (Cratai^  tomen- 
to8a)y  the  Box  Elder  [Negtmdo  aceroides)^  and  two  or  three  willows,  pass 
across  the  continent  to  the  northward,  so  as  to  be  represented  on  both 
sides. 

But  a  large  number  of  forest  trees  of  the  Atlantic  Region  range  from 
New  York  and  the  Great  Lakes  southward  to  the  Gulf  of  Mexico; 
among  these  are  many  Oaks,  Hickories,  Maples,  Ash,  several  Poplars 
and  Pines.  Quite  a  number  of  trees  seem  to  be  most  at  home  about 
the  middle  region  of  the  district  extending  both  northward  aud  south- 
ward. 

With  respect  to  a  large  number  of  the  forest  trees  of  the  Atlantic 
Begion  the  line  of  the  thirty-seventh  parallel  may  be  taken  as  the  sepa- 
rating line  between  those  which  may  be  called  northern  and  those  called 
southern ;  those  of  the  one  kind  seldom  passing  south  of  that  line,  and 
those  of  the  other  kind  seldom  passing  further  north. 

Among  the  more  characteristic  trees  of  the  southern  district  we  may 
mention  five  Magnolias,  one  Prickly  Ash  {Xanthoxylum  CaroUnianum)^ 
one  Holly y  one  CyrilUij  one  Cliftonia^  one  SapinduSj  two  Locusts  {Rohinia 
p8€udaca4na  and  22.  viseosa)^  one  Prunusj  one  Wild  Crab  Apple  {Pyrus 
angu8ti/oUa)j  five  Wild  Thorns  [CratcBgtis)^  two  TupeloSj  one  Sorrel  Tree 
{Oxydendrum),  three  Bumelias  (Iron  Wood),  one  Sugar-leaf  (Symploeos)^ 
two  Halesia^j  one  Ash,  one  Forestiera^  one  Fringe  Tree  {0hionanthu8)y 
one  Devil  Wood  {Osmanthus)^  one  Catalpa,  one  Winged  Elm  {Uhnus 
alata\  one  Planera^  two  Hickories,  six  Oaks,  one  Swamp  Poplar  (Popu- 
lu8  h€terophylla)f  one  Cypress  {Taxodium  distichum)^  and  five  species  of 
Pines. 

There  are  besides  in  the  South  Atlantic  and  Gulf  States  a  number  of 
trees  which  only. grow  in  the  vicinity  of  the  ocean,  and  which  have  their 
relationship  mostly  with  tropical  trees,  as,  for  instance,  the  Palmetto, 
the  Bed  Bay  {Persea  Carolinien8%s)y  the  Mock  Orange  {PrunUrS  Carolinu 
o/na)^  the  Dahoon  Holly  (Ilex  Ddhoon)^  the  Live  Oak  {Quereus  mren^), 
the  Mangle  (£At2ropAora  Mangle)^  and  the  Georgia  Bark  [Pinlmeyapu' 
hens). 

We  have  also  to  consider  a  few  trees  in  the  South  Atlantic  States 
which  are  restricted  to  very  narrow  limits,  and  which  are  probably  to 
be  regarded  as  survivors  of  an  ancient  vegetation  in  gradual  process 
of  extinction.  These  are  the  Florida  Yew  (Taxus  Floridana)^  and  the 
Florida  Cypress  {Torreya  t€ixifolia)j  both  occupying  a  narrow  strip  on 
the  Apalachicola  Biver  in  Northern  Florida ;  Fraser's  Balsam  {Abies 
Fraserijj  of  the  mountain  peaks  of  North  Carolina ;  the  Southern  Hem- 
lock {Tsxiga  CaroUn%ana\  confined  to  the  Southern  Alleghanies,  and 
Chittim  Wood  {Rhus  eotinoides),  growing  on  the  bluffs  of  the  Tennessee 
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Biv^r  in  Northern  Alabama,  and  ag^ain  to  a  limited  extent  in  Arkansas 
and  Texas,  to  which  we  should  perhaps  add  a  species  of  Bay  (Oardonia 
pub€seen9)j  which  has  not  been  observed  in  a  wild  state  for  many  years 
and  is  perhaps  already  extinct,  and  a  species  of  Alder  {Alntis  niaHtiina)^ 
a  small  tree  growing  in  Eastern  Delaware  and  Maryland. 

Two  or  three  pecaliar  trees  occur  in  the  lower  Mississippi  Valley 
which  can  hardly  be  classed  as  belonging  to  any  of  the  other  regions ; 
these  are,  first,  the  Osage  Orange  {Maolura  auranUaca\  growing  in  Ar- 
kansas, the  Indian  Territory,  Eastern  Texas,  and  Louisiana ;  and,  second, 
a  species  of  Thorn  (Crataegus  berbenfolia)^  which  seems  to  be  confined  to 
portions  of  Florida  and  Mississippi. 

The  great  State  of  Texas  seems  to  unite  to  some  extent  the  main 
forest  divisions  of  the  country,  merging  on  the  east  into  the  Atlantic 
Begidn  and  on  the  west  into  that  of  the  Bocky  Mountains  and  Great 
Basin.  In  the  eastern  and  southern  portions  of  the  State,  however, 
there  are  a  few  trees  which  are  either  x>eculiai  to  the  district  or  are 
northward  extensions  of  East  Mexican  trees.  Among  them  we  may 
mention  a  species  of  Buckeye  (Ungnadia)j  a  species  of  Bed-bud  {Oercis 
reni/orfni8)j  the  Pistachia,  two  species  of  Sophora^  the  Texas  Madrona 
{Arbutus  Texana)j  an  Iron-wood  {Bumelia  cuneata),  the  Mexican  Per- 
simmon {IHospyros  Texana)^  the  Thick-leaved  Elm  ( TJlmus  crassifolia)^ 
and  a  marked  variety  of  Bed  Cedar. 

Passing  now  to  the  west  we  enter  the  Interior  Bocky  Mountain  Be- 
gion.  And  this  we  find  to  be  divisible  into  two  sections :  first,  the 
flora  of  the  mountains  and  interior  basin;  and,  second,  the  flora  of  the 
arid  plateau  adjoining  the  Mexican  border,  and  extending  from  West- 
em  Texas  to  Southern  California.  The  first  district  embraces  Utah  and 
Nevada,  the  northern  portions  of  Kew  Mexico  and  Arizona,  with  Colo- 
rado, Wyoming,  and  parts  of  Montana. 

The  tree  vegetation  of  this  district  is  very  limited,  confined  princi 
pally  to  the  mountain  ranges.    The  number  of  species  is  very  few,  prin 
cipally  the  following :  two  species  of  Maple,  one  Locust  {Bobinia  Neo 
Meodoana),  one  Ash  {Frcucinus  anomala\  one  Oak  (Quercus  undulata  var 
Oambellii)^  three  Poplars  {Papulus  angustifolia^  P.  tremuloides  and  P.  bal 
sam%fera\  two  or  three  varieties  of  Juniperus  ;  about  five  species  and 
varieties  of  Pine  {Pinus  fieanliSj  P.  panderosa^  P.  edulis^  P.  monophylla^ 
and  P.  Bal/ouriana  variety  aristata) ;  two  species  of  Spruce  {Picea  En- 
gelmanni  and  P.  pungens) }  and  one  Balsam  {Abies  subalpina). 

The  southern  part  of  this  Interior  Begion,  sometimes  called  the  Tex- 
ano-Mexican  district,  extends  from  Western  Texas  to  Southern  Cali- 
fornia. 

The  trees  of  this  arid  belt  number  about  fifty  species,  a  portion  of  them 
being  confined  to  the  region  of  the  Lower  Colorado,  called  the  Colorado 
desert,  and  the  remainder  dispersed  through  the  dry  elevated  plateaux, 
and  on  the  mountains  rising  from  the  same,  with  their  slopes  and  cafions. 
The  more  frequent  of  these  trees  are,  two  species  of  Mesquit  and  the 
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Screw  beap  (Prosopis),  several  specimens  of  Acacia  and  iwccpiw,  two 
species  of  Parlcinsonm^  one  Iron- wood  [Olneya)^  one  Ddlea^  one  Zizyphusj 
the  Giant  Cactus  {Cereus  gigantem)j  one  species  of  Chilapsis^  one  Syca- 
more (Platamis  Wrightii),  about  five  species  of  Oak,  one  Juniper  or 
Arizona  Cedar,  one  Cypress,  four  species  of  Pines,  the  Desert  Palm 
{Wdshingtonia JiH/era)^  and  two  species  of  tree  Yuccas, 

We  next  arrive  at  the  Pacific  Region.  This,  like  the  other  regions, 
presents  a  northern  and  a  southern  portion.  The  northern  portion,  in- 
cluding Washington  Territory  and  Oregon,  west  of  the  Cascade  Mount- 
ains, and  also  including  the  northern  part  of  California,  is  heavily  tim- 
bered with  some  of  the  largest  and  most  magnificent  Conifers  of  the 
world,  such  as  the  Douglas  Spruce,  the  Western  Arbor  Vitse  {Thuja 
gigantea),  the  Kootka  or  Yellow  Cedar  (Vhamwcyparis  yutkdensis)^ 
Pinus  monticola,  or  White  Pine,  Pinv^  Lamhertiana^  or  Sugar  Pine, 
Pinus  ponderosaj  or  Yellow  Pine,  Oregon  Spruce  {Picea  Sitchensis) ;  two 
species  of  Hemlock  {Tsuga  Mertensiana  and  T.  Pattoniana)]  one  Larch 
{Larixo€cidentali8)j  and  four  superb  Balsams  {Abies  grandi^^  A.  amabilis^ 
A.  nobiliSy  and  A.  magnifica). 

The  southern  portion  of  the  Pacific  Begion  embraces  the  larger  por- 
tion of  California,  and  is  a  much  drier  district,  the  plains  and  Pacific 
slopes  being  thinly  wooded,  but  the  higher  mountain  ranges  and  foot- 
hills presenting  a  great  diversity  of  Conifers,  some  of  them  attaining 
enormous  proportions. 

In  the  entire  Pacific JReglon  we  find  but  about  ninety  species  of  trees, 
the  principal  of  which  are  as  follows:  One  species  of  Buckthorn,  two 
or  three  species  of  Ceanothus^  one  Buckeye,  three  species  of  Maple,  one 
Box  Elder,  one  Crab  Apple,  two  or  three  species  of  Prunus,  one  Xut- 
tallia^  one  Mountain  Mahogany  {Cercocarpns),  one  Red  bud  (C€rciH)j  two 
Wild  Thorns  {Crata^gtis)^  one  Flowering  Dogwood  (Cornus  2^uttallii)j 
one  Elder-tree  (Sambucn^  glatica)^  one  Madrona-tree  {Arbutus  Menziesii)^ 
one  Manzanita  {Arctostaphylos)^  two  species  of  Ash,  one  Laurel  ( Umbel- 
lularia)y  one  Sycamore,  one  Walnut,  one  Myrtle  (.1/ynca);  ten  species 
of  Oaks,  one  Chestnut,  one  small  Birch,  three  Alders  {Alnus),  three 
Willows,  four  Poplars,  one  California  Nutmeg-tree  {Torreya)^  one  Yew, 
{Texas  brevifolia),  three  Red  Cedars  {Jtmipertis)^  seven  other  trees  iJalled 
Cedars  belonging  to  the  genera  i>i'&oce(?n/«,  Thuja,  BudCupressuSj  the  two 
Sequoias,  seven  species  of  Firs,  five  species  of  Hemlocks  and  Spruces, 
two  Larches,  and  fourteen  species  of  Pines. 

All  the  trees  of  the  Pacific  Begion,  except  a  few  Poplars  and  Wil- 
lows, are  different  species  from  those  of  the  Atlantic  Region,  quite  a 
number  of  them  indeed  belonging  to  genera  which  arenotelse  where  rep- 
resented in  the  United  States.  ^ 

A  person  accustomed  to  the  varied  tree  flora  of  the  Atlantic  Begion 
will  here  miss  many  of  the  familiar  trees  of  that  region.  On  the  Pacific 
side  there  are  no  Magnolias,  no  Basswoods,  no  Holly,  no  Locust,  no 
Sweetgum,  no  Sonrgums,  no  Persimmons,  no  Catalpa,  no  Sassafras,  no 
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Bay-tree,  no  Elms,  no  Mulberry,  no  Hickory,  no  Beech,  no  Hornbeam, 
and  only  one  small  Birch.  All  the  Oaks,  Pines,  &c.,  are  of  species  dif- 
ferent from  those  of  the  East. 

To  recapitulate,  we  have  in  Southern  Florida  60  peculiar  species,  in 
the  Atlantic  Region  about  175  species,  in  the  Interior  Begion  about  70 
species,  and  in  the  Pacific  Kegion  90  species,  making  a  total  of  nearly 
400  species. 

Passing  now  from  this  outline  of  tree  distribution,  let  us  briefly  re- 
view some  of  tbe  larger  orders  or  families,  and  note  their  distribution 
and  range. 

The  family  which  is  represented  by  the  greatest  number  of  species 
and  is  most  widely  distributed  over  the  country  is  that  of  the  Oaks,  of 
which  we  have  about  37  species  of  tree  size,be8ides  several  shrubby  species. 
Of  these  23  species  belong  to  the  Atlantic  Region,  8  species  to  the  Pa- 
cific Region,  and  6  species  to  the  Interior  and  Texano-Mexican  districts. 

The  next  largest  genus  is  that  of  the  Pines,  of  which  we  have  34 
species,  distributed  as  follows:  In  the  Atlantic  Region  13  species,  in  the 
Pacific  Region  14  species,  and  in  the  Interior  and  Mexican  border  7 
species  and  several  varieties.  If  we  take  into  account  all  the  Conifers, 
including  the  Pines,  we  find  that  we  have  80  species,  the  largest  portion 
of  which  occurs  on  the  western  side  of  the  continent. 

The  next  largest  family  will  be  that  of  the  Willows  and  Poplars,  ot 
which  we  have  21  or  22  tree  species,  a  portion  of  them  extending  quite 
across  the  continent,  the  others  pretty  evenly  divided  between  the 
Atlantic  and  Pacific  Regions. 

Of  Maples  we  have  about  10  species,  6  of  which  belong  to  the  Atlan- 
tic and  four  to  the  Pacific  and  Interior  Regions. 

The  genus  Prunus  presents  11  or  12  species,  G  of  which  are  Atlantic,  4 
Pacific,  and  2  belonging  to  the  Interior  Region.  The  genus  Crataegus 
or  Thorns  is  represented  by  11  species,  all  but  3  of  which  are  confined  to 
the  Atlantic  Regions. 

The  Ash  family  (Fraxinus)  gives  us  10  species  and  2  or  3  varieties,  of 
which  6  species  belong  to  the  Atlantic,  2  to  the  Pacific,  and  2  to  the 
soutlnvestern  regions. 

Th^  genus  Carya,  embracing  the  Hickories,  furnishes  8  species,  all 
confined  to  the  Atlantic  side  of  the  continent. 

The  remaining  genera  have  a  less  number  of  species,  very  few  of  them 
containing  more  than  5. 


ADDRESS  OF  ME.  PHIPPS. 

Mr.  R.  W.  Phipps,  delegate  from  the  Province  of  Ontario,  addressed 
the  Congress  substantially  as  follows: 

Mb.  President  :  In  this  address  I  shall  endeavor  to  give  some  idea 
of  our  position  in  Ontario  with  respect  to  forestry,  the  amount  of  land 
yet  remaining  in  forest,  the  manner  in  which  Ontario  has  been  and  is 
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being  cleared,  and  the  steps  which  are  now  being  taken  by  the  Ontario 
Goyemment  to  prevent  the  too  rapid  deforesting  of  the  land. 

A  hundred  years  ago  Ontario  was  a  forest,  a  forest  of  the  most  valu- 
able description.  Many  millions  of  its  acres,  now  largely  farming  land, 
were  covered  with  magnificent  groves  of  pine  trees,  many  of  them  nearly 
200  feet  in  height,  and  nearly  7  feet  through  at  the  base,  running  up  a 
hundred  feet  without  a  branch.  Some  of  them  were  rendered  useful, 
being  converted  into  lumber  when  they  grew  near  rivers,  or  where,  per- 
haps, our  first  attempts  at  railways  penetrated  the  forest.  But  the  vast 
majority,  rolled  together  in  log-heaps,  fed  the  fiames  in  many  a  wood- 
man's clearing. 

As  it  was  with  the  pine  so  it  was  with  the  other  trees.  Down  before 
the  as  went  the  wide-spreading  forests  of  maple  and  beech,  of  hickory 
and  bass-wood — ^to  pass  into  smoke,  to  clear  the  way  for  the  farmer-s 
plow.  It  must  be  remembered  that  this  only  applies,  so  far  as  pine 
is  concerned,  to  the  older  settlements,  which,  however,  cleared  a  good 
deal  of  the  country.  But  now,  and  for  many  years  past,  pine  and  much 
hard  wood  have  formed  a  large  part  of  our  exports,  and  are  taken  much 
more  care  of.  The  right  to  cut  the  pine  is  sold  to  the  lumberman,  and 
the  settler  may  cut  it  on  his  lot  for  use,  but  not  to  sell.  But  if  the 
lumberman  has  not  cut  it,  the  settler  may  clear  the  land  and  burn  the 
wood. 

That  it  was  necessary  that  land  should  be  obtained  for  agriculture 
none  will  deny,  but  had  the  cost  of  the  sacrifice  then  been  known, 
surely  much  would  have  been  spared.  We  had  in  Ontario  one  large 
region  where  much  of  the  forest  was  heavy  black  walnut.  In  all  On- 
tario to-day  there  is  so  little  left  of  merchantable  black  walnut  that  we 
are  importing  that  wood  from  your  Indiana,  where  also,  we  are  told, 
it  is  becoming  scarce.  Some  settlers  of  the  early  time  speak  of  the  dif- 
ficulty they  had  in  clearing  the  ground  of  the  walnut  trees.  They  con- 
trived, however,  to  burn  them,  and  many  a  sqaare  league  of  land  now 
grows  wheat  which  once  grew  walnut.  In  later  years  they  have  had  an 
oi^portunity  of  judging  how  profitable  their  work  was  when,  for  one  or 
two  of  these  giants  left  standing,  they  have  received,  as  I  am  credibly 
informed,  as  much  as  a  thousand  dollars  apiece.  On  many  an  acre  there 
were  fifty  such  trees,  while  it  is  very  doubtful  if  any  acre  of  them  all 
has  yielded  for  agricultural  purposes  a  profit  of  a  thousand  dollars  from 
that  day  to  this.  In  Western  Canada,  winding  through  a  district  where 
now  is  scarcely  a  walnut  tree,  aore  two  or  three  miles  of  an  old  corduroy 
road  composed  of  this  valuable  ieind  once  abundant  wood.  Were  its 
half  decayed  sticks  but  sound  again  they  would  be  worth  about  a  quar- 
ter of  a  million  dollars. 

The  lesson  we  may  learn  from  the  manner  in  which  land  has  been  dis- 
posed of  to  the  settler  in  Ontario,  and  the  results  which  have  followed, 
undoubtedly  make  it  a  question  of  very  grave  consideration  whether 
in  all  future  sales  of  Government  lands,  before  any  region  is  thrown 
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open  for  settlement,  eertala  large  portions,  comprising  probably  not  less 
than  one-third  of  the  whole,  shonld  not  be  reserved  permanently  as 
forest  lands  and  preserved  perpetually  in  good  and  reproductive  con- 
dition by  proper  officials  appointed  by  the  Government,  whose  duty  it 
should  be  to  prevent  injury,  so  far  as  possible,  by  fire,  by  cattle,  or  by 
unlawful  appropriation  of  timber.  It  would  then  be  in  the  power  of 
those  who  lay  out  the  .tracts  to  leave  permanently  in  timber  a  great 
proportion  of  the  mountain,  of  the  swamp,  and  of  the  rocky  or  inferior 
land,  and  to  throw  open  for  cultivation  those  portions  best  fitted  for 
the  plow.  There  is  no  doubt  that  such  regulations  would  prove  ex- 
tremely beneficial  to  the  territories  settled,  and  that  the  cost  of  Govern- 
ment supervision  would  be  far  more  than  repaid  by  the  sale  of  the 
overplus  of  the  timber  preserved. 

By  one  means  and  another,  we  have  been  reduced  in  many  parts  of 
Ontario  to  10  per  cent,  of  timbered  land.  Other  portions  have  20  per 
cent,  and  some  40  per  cent.  left.  Put  the  quantity  in  these  is  being 
rapidly  reduced.  And  it  is  found  that  through  the  absence  of  sheltering 
forests  the  winter  winds  are  much  more  keen  than  formerly,  rendering 
the  keeping  and  care  of  cattle  much  more  expensive,  while  by  blowing 
the  protecting  snow  from  the  fields,  great  iigury  is  done  to  the  impor- 
tant crops  of  winter  wheat  and  clover. 

In  addition  to  the  grave  evils  which  threaten  Ontario,  should  its 
stock  of  firewood  be  largely  destroyed,  our  supply  of  wood  for  many 
important  manufacturing  purposes  is  beginning  to  run  low.  Our  fur- 
niture manufacturers  have  no  more  walnut ;  they  find  white-ash  difficult 
to  obtain.;  bass-wood,  of  which  we  formerly  possessed  vast  amounts,  is 
now  so  diminished  in  quantity  that  the  swamp-elm  has  to  be  substituted. 
Our  agricultural-implement  makers  and  car-builders,  too,  already  find 
good  oak  ash,  and  rock-elm  so  hard  to  obtain  that  where  they  can 
they  use  iron  instead,  and  in  many  other  woods  the  present  deficiency, 
as  compared  with  the  former  abundance,  is  extremely  marked. 

If  matters  were  likely  to  continue  in  their  present  position,  that  is 
to  say,  become  no  worse,  there  would  not  be  so  much  occasion  for  alarm. 
But  this  is  not  to  be  expected.  The  railways,  the  farm-implement 
makers,  the  furniture  men,  the  house-builders,  the  wagon-makers,  and 
the  workers  in  many  other  industries,  are  rapidly  consuming  our  stores 
of  wood,  and,  above  all,  the  farmer  in  the  back  townships  continues, 
with  ax  and  torch,  to  pursue  the  work  of  destruction. 

It  has  been  proposed  in  Ontario,  as  being  probably  the  only  way  to 
secure  the  continuance  of  any  sufficient  portion  of  the  interspersing  for- 
est, to  permit  the  farmer  to  obtain  on  application  an  exemption  from 
local  taxation  on  such  part  of  his  forest  as  he  might  declare  his  inten- 
tion of  continuing  in  woodland,  and  from  which  he  will  agree  to  exclude 
cattle  and  to  cut  none  but  grown  timber  (15  inches  at  the  base  being 
probably  the  smallest  allowable  in  most  varieties),  the  exemption  to  con- 
tinue while  the  forest  is  so  preserved.     If,  however,  the  owner  should 
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wish  at  any  time  to  cut  down  the  trees  on  the  reserved  portion,  or  use 
the  ground  for  pasture,  it  is  suggested  that  he  then  become  liable  for 
i  the  taxes  which  have  been  remitted  to  him  or  the  bonus  allowed.    . 

The  Ontario  Government  have  lately  passed  an  act  for  the  encourage- 
ment of  tree-planting  which  it  is  expected  will  be  of  great  benefit,  and 
which  provides  that  farmers  planting  trees  along  the  roads  or  along  the 
dividing  lines  of  farms,  some  yards  apart,  will,  if  the  trees  ar^  in  good 
order  in  three  years'  time,  receive  25  cents  per  tree  from  the  township 
'  councils,  half  of  which  the  Ontario  Government  will  repay  to  the  coun- 

cils.   Many  thousand  trees  have  already  been  planted  under  this  law. 

It  is  plain  that  the  first  thing  in  order  to  stimulate  the  community 
to  proper  action  is  to  furnish  it  with  the  data  necessary  to  produce 
opinion.  Acting  upon  this  idea,  Government  distributed  last  year 
throughout  Ontario  fifteen  thousand  copies  of  a  forestry  report,  which 
some  of  you  may  have  seen,  which  will  be  followed  shortly  by  another, 
containing  much  practical  knowledge  and  experience  on  the  subject. 
The  various  counties  are  to  be  communicated  with  in  regard  to  the 
reservation  and  protection  of  portions  of  forests  now  in  private  hands, 
and  means  will  shortly  be  taken  to  investigate  the  question  of  the  best 
methods  of  preservation  from  fire  and  continuance  in  reproductive  con- 
dition of  some  of  the  principal  pine  forests  in  the  interior. 

There  is  no  doubt  whatever  in  the  minds  of  those  who  have  studied 
this  subject,  even  within  the  narrow  limits  which  Ontario  affords,  that 
the  interspersion  of  a  proper  amount  of  forest,  though  apparently  ab- 
stracting from  the  cultivable  area  of  the  country,  really  abstracts  noth- 
ing, but,  on  the  contrary,  adds  much.  The  farmer  has  found  by  re- 
peated experience  that  when  the  forest  is  cleared  the  soil  no  longer 
yields  its  original  return.  If  every  farmer  would  retain,  or  would  plant 
upon  his  land,  a  fair  proportion  of  forest,  the  benefits  to  himself  and  to 
the  country  at  large  would  be  very  gneat.  It  is  in  all  sucli  cases  our 
experience  in  Ontario  that  cultivation  is  easier  and  more  profitable,  that 
stock  need  less  food  and  less  shelter,  and  that  winter  life  in  general,  and 
traveling  in  particular,  are  far  more  comfortable  than  when  the  country 
has  been  reduced  to  a  bare  expanse  of  snowy  surface. 

Much  has  been  said  concerning  the  influence  of  forest  on  rainfall, 
and  it  has  been  admitted  by  all  that,  whether  forests  occasion  rain  or 
not,  they  undoubtedly  act  as  reservoirs  of  moisture.  We  know  that  the 
clearing  of  forests  dries  the  land,  that  surface-creeks  by  the  thousand 
cease  altogether  to  flow.    We  know  that  over  vast  districts,  where  wells 

of  10  feet  had  been  of  ample  depth,  wells  of  20,  30,  and  40  feet  are 
needed  when  the  forest  goes.  The  retaining  of  a  due  proportion  of  forest 
greatly  aids  in  giving  rain  to  the  fields  when  rain  is  most  necessary  to- 
render  them  fertile. 

I  have  spoken  of  the  personal  interest  of  the  farmer,  or  other  land- 
holder, in  forestry.  But,  passing  from  the  personal  to  the  national  view, 
our  populations,  pouring  from  the  Old  World  to  the  New,  or  drawing  their 
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first  breath  upon  our  shores,  have  a  duty  to  perform  in  the  matter  which 
cannot  be  gainsaid.  We  received  America  as  a  land  rich  in  forest,  in 
stream,  in  fertile  soil  fit  for  the  future  support  of  countless  multitudes. 
We  know  what  ruin  the  deprivation  of  forests  has  brought  upon  other 
lands.  We  can,  in  vast  floods  here,  in  failing  fertility  there,  already  see 
the  premonitions  of  that  ruin  in  our  own.  Let  us  remember  that  we 
must  not  destroy  the  power  of  the  land  to  support  those  who  are  to  come 
after  us.  Along  the  path  we  tread  they  will  shortly  follow.  Let  us 
endeavor  to  stay  the  tendency  to  render  that  path  barren  and  desolate, 
and  strive  to  leave  it  as  we  found  it,  blossoming  with  life  and  fertility, 
a  remembrance  to  our  successors  that  in  our  day  we  endeavored  to  per- 
form our  duty  to  the  land  which  supported  us — ^a  remembrance  than 
which,  had  we  the  choice  of  the  wealth  of  the  universe,  we  could  leave 
them  nothing  more  valuable. 
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LETTERS  OF  TRANSMITTAL. 


Department  of  AaBiouLTUEE, 

Washington,  D.  C,  May  14,  1886. 
SiB:  I  have  the  honor  to  transmit  herewith,  for  approval  and  for 
publication,  a  report  on  "  TJses  of  American  Woods,  ^  based  upon  ma- 
terials and  information  collected  by  this  Department  in  connection  with 
its  exhibit  at  the  World's  Industrial  and  Cotton  Centennial  Exposition, 
New  Orleans. 

The  interest  in  the  collection  was  so  manifest  and  practical  that  it  was 
deemed  advisable  to  make  an  investigation  by  special  interrogatories 
addressed  to  manufacturers  and  others  relative  to  the  practical  uses  of 
woods  in  their  own  experience,  the  results  of  which  are  printed  below, 
in  the  report  of  Mr.  Charles  Richards  Dodge,  who  was  authorized  to  con- 
duct the  inquiry. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

WILLIAM  SAUNDERS, 
Representative  of  the  Department  of  Agriculture 

at  the  Uxpositiony  New  Orleans, 

Hon.  NOBMAN  J.   COLMAN, 

Commissioner  of  Agriculture. 


Boston,  Mass.,  Jam^uary  30, 1886. 
SiB:  I  have  the  honor  to  transmit  herewith,  for  publication,  a  de- 
scriptive catalogue  of  manufactures  from  native  woods,  which  form  a 
portion  of  the  exhibit  of  the  United  States  Department  of  Agriculture 
at  the  New  Orleans  Exposition.  Appended  to  this  catalogue  will  be 
found  some  facts  and  figures  relating  to  wood-manufacturing  industries, 
which,  with  the  opinions  of  prominent  manufacturers  regarding  the 
future  supply  of  timber  for  manufacturing  purposes,  it  is  hoped  will 
add  something  of  value  to  the  literature  of  economic  forestry; 
I  remain,  very  respectfully, 

CHARLES  RICHARDS  DODGE. 
William  Saundees,  Esq., 

Representative  of  the  United  States 

Department  of  Agriculture  at  the  WorWs 

Industrial  and  Cotton  Centennial  Exposition^ 

New  Orleans. 
3 


i 


USES  OF  AMERICAN  WOODS. 


INTEODUCTOEY. 

One  of  the  most  interesting  collections  in  that  portion  of  the  New 
Orleans  World's  Fair  known  as  the  Government  building  was  the  ex- 
hibit of  the  Department  of  Agriculture,  showing  the  uses  of  American 
woods,  which  was  chiefly  made  up  of  manufactured  articles  in  all  stages 
of  manufacture  representing  the  wood- working  industries  of  the  United 

m 

States. 

At  the  outset  it  was  thought  that  such  a  collection  would  at  least 
prove  a  novelty,  and  perhaps  serve  to  call  the  attention  of  raanj^  people 
to  the  importance  of  the  subject  of  forest  protection  who  had  hitherto 
given  it  little  thought  or  care;  but  as  the  work  progressed  and  the 
manufacturers  became  interested  to  the  extent  of  preparing  and  donat- 
ing many  valuable  exhibits  illustrating  prominent  industries,  it  became 
evident  that  the  collection  would  prove  a  useful  aid  in  the  study  of  the 
forestry  question  from  the  economic  stand-point. 

The  future  timber  supply  of  the  country  is  a  grave  question  that  be- 
fore many  years  will  demand  the  urgent  consideration  of  many  who  now 
afltect  to  regard  it  most  lightly.  In  view  of  the  immense  annual  de- 
struction of  valuable  timber,  through  carelessness  and  ignorancCj  or 
_worse,  indifference,  it  was  thought  desirable  to  obtain  some  knowledge 
of  the  extent  and  value  of  our  timber  resources  and  the  legitimate  de- 
mand that  is  made  upon  them  by  wood-working  industries.  To  this  end 
a  circular  letter  was  sent  to  many  hundreds  of  manufacturers  with  a 
view  to  learning  what  woods  are  most  commonly  used,  chief  resources 
of  supply,  value  of  lumber  for  different  uses,  wastage,  processes  of  man- 
ufacture, opinions  as  to  future  supply,  &c.  Few  manufacturers  would 
give  the  time  for  a  full  consideration  of  the  subject  in  all  its  economic 
bearings,  but  a  sufficient  number  of  intelligent  and  thoughtful  answers 
were  received  to  show  that  while,  on  the  one  hand,  our  wood  manufactur- 
ing industries  are  rapidly  using  up  the  best  timber  growth  in  the  country, 
on  the  other,  wise  legislation  and  a  proper  education  of  the  people  to 
the  necessity  of  keeping  up  the  old,  or  producing  new  forest  growth,  will 
ultimately  result  in  restoring  and  preserving  a  balance,  especially  with 
regard  to  the  more  valuable  kinds  of  hard  wood. 

Many  interesting  facts  are  stated  regarding  the  quality  of  wood  used, 
or  the  particular  parts  of  the  tree  required  for  the  manufacture  of  cer- 
tain articles,  the  various  stages  of  manufacture,  extent  of  special  in- 
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dostries,  &c.  It  is  thought  that  an  interesting  study  ma}^  be  made  of 
the  facts  relating  to  sources  of  supply,  but  in  the  greater  number  of 
cases  ^'  home  supply*"  is  stated  as  the  chief  dependence,  though  some- 
times the  more  valuable  woods  are  brought  long  distances. 

The  attempt  at  economic  classification  is  only  provisional.  At  some 
future  date,  when  the  present  collection  has  been  augmented  and  made 
more  fully  complete,  a  better  classification  of  the  uses  of  woods  in  man- 
ufacture may  be  suggested.    Until  that  time  the  present  will  suffice. 


CLASSIFICATION. 

I. — Id  architecture  aiid  bailding. 

II. — In  transportation. 

III. — In  the  manufacture  of  implements  of  industry. 
lY. — In  articles  relating  to  trade. 

V. — In  articles  for  man's  physical  comfort. 
VI. — In  articles  for  education ,  culture,  or  recreation. 
YII. — In  miscellaneous  uses  not  included  in  the  foregoing. 


I.— USES  OF  WOODS  IS  ABCHITECTUBE  AVD  BUUDIirO. 

The  building  industry  is  probably  the  most  universal  of  all  human  in- 
dustries which  make  a  demand  upon  the  forest  supply,  though  this  de- 
mand relates  mainly  to  the  softer  and  less  exi)ensive  woods.  As  the 
term  "  building  "  is  understood  to  embrace  all  framed  structures,  for 
habitation  or  storage,  from  a  fisherman's  hut  to  a  five-story  hotel  or 
a  grain  elevator,  so  are  included  in  this  category  not  only  every  kind 
of  building  that  may  employ  wood  in  its  construction,  but  stationary 
structures  such  as  bridges  and  trestles,  and  intimately  counected  with 
them  the  raising  of  derricks  and  scaifolding,  and  fencing.  The  con- 
struction of  railway  and  telegraph  lines  also  finds  a  place  in  this  group, 
which  is  illustrated  by  the  following  synoptical  table  of  arrangement: 

A. — House  building:  Includiagall  kinds  of  architectural  structures.  Frame:  Sills 
spruce,  pine,  chestnut,  and  cypress ;  posts,  plates,  braces,  joists,  studding,  &c., 
white  and  yellow  pine,  spruce,  hemlock,  and  other  woods.  Outside  JinM :  Sheath- 
ing of  pine,  spruce,  hemlock,  or  other  woods ;  clap-boards,  pine,  spruce,  and  cedar ; 
roofing -boards,  same  as  sheathing;  shingles,  white  and  yellow  pine,  cypress, 
spruce,  oak,  &c. ;  sash  aud  blinds,  pine,  usually ;  cornice-bracket«,  pine,  white- 
wood,  &c.  Interior  finish  :  Laths,  spruce,  pine  (white  aud  yellow),  and  other 
woods;  moldings,  pine,  whitewood,  and  hard  wood  according  to  taste;  panel- 
ling the  same ;  door  and  window  casings,  pine  and  hard  woods ;  doors,  mantels, 
wainscoting,  &c.,  in  various  woods,  though  chiefly  pine ;  stair-rails,  balusters, 
newel  posts,  whitewood,  ash,  cherrj',  oak,  and  other  woods.  On  the  Pacific  coast 
redwood  is  used  largely  iu  house  building. 

B. — Bridge  axd  trestle  coxstruction  :  Bridges,  trestles,  derricks,  scaffolding, 
shafts  and  coffer-dams.  Piles  of  spruce  or  pme ;  girders,  stringers,  beams,  plank- 
ing, &c  ,  spruce,  white  and  yellow  pine,  and  sometimes  hard  woods ;  other  timber 
as  in  house  building;  staging  poles,  pine,  spruce,  &c. 

C— Coxstruction  of  railway  and  telegraph  lines:   Ties,  switch-frames,  sig- 
nal-boxes, fencing-posts,  «S£C. 


A.— House  building. 

Beams,  joists,  and  board  lumber.    (Not  shovrn.) 

Laths  and  shingles. 

Shingles  of  Michigan  white  pine,  from  C.  C.  Comstock,  Grand  Kapids ;  yellow  pine, 
Northmp  &  Cnmming,  Wilmington,  N.  C. ;  cypress  (same  firm),  hand-made, 
by  negroes  in  the  Dismal  Swamp,  in  sizes  as  follows:  4  by  18,  5  by  20,  6  by 
20,  and  7  by  20  inches.  Cypress  shingles  are  also  exhibited  from  Gurley  S^ 
Bro.,  Norfolk,  Va.,  and  A.  C.  Danner,  Mobile,  Ala. 

All  qaalities  of  lumber  are  used  for  shiugles,  cut  at  all  seasons  of  the 
year.  Spruce  and  balsam  fir  are  largely  used  in  Vermont.  In  Penn- 
*  sylvania,  pine  and  hemlock  for  shingles  are  cut  at  all  seasons,  though 
suitable  lumber  is  growing  quite  scarce  in  many  parts  of  the  State. 
In  North  Carolina  the  pine  lumber  is  cut  in  fall  and  winter,  both  heart 
and  sap  being  used,  though  the  cypress  is  usually  cut  in  the  summer 
months.  In  the  Oulf  States,  cypress  is  considered  one  of  the  most  val- 
uable and  durable  of  woods,  not  only  for  shingles,  but  for  other  por- 
tions of  buildings  where  subjected  to  extreme  dampness.  It  is  alsa 
used  for  door-posts,  window-frames,  gutters,  weather-boarding,  &c. 
Outside  of  house  building,  its  uses  are  manifold,  as  it  is  employed  in 
vessels,  rail-cars,  cooperage,  boxing,  and  even  for  nice  interior  finish. 
Drawn  or  hand-made  cypress  shingles  are  usually  made  18  inches  long, 
in  width  of  from  3  to  8  inches,  and  put  up  in  four  bunches  to  the  1,000^ 
by  measurement,  4  inches  in  breadth  counting  as  one  shingle.  In  a 
Vermont  shingle- mill  the  timber  goes  through  the  following  processes: 
(1)  Logs  are  bolted  up  into  18-inch  blocks^  (2)  the  bark  is  removed j 
(3)  the  bolts  are  placed  in  shingle-machine,  which  is  self-feeding:  (4) 
taken  from  the  saws  to  the  jointer^  (5)  the  shingles  are  packed  i|i 
quarter-thousand  bundles.  The  labor  represents  about  75  per  cent,  of 
the  total  cost. 

Sash  and  blinds. 

Only  a  few  examples  of  this  manufacture  are  shown.  Estate  of  James  Turner, 
Mobile,  Ala.,  donated  specimens  in  yellow  pine.  William  H.  Pierson,  Wil- 
mington, Del.,  sent  blinds  in  white  pine. 

In  selecting  lumber  for  this  use,  as  well  as  for  doors,  only  that  portion 
is  taken  clearest  of  sap-wood,  knots,  and  heart. 

Doors. 

Plain  white-pine  doors,  W.  H.  Pierson,  donor,  Wilmington,  Del.  Exhibits  of 
panels  were  received  as  follows:  Decorated  pine  panels,  M.  P.  Mason,  Car- 
thage, N.Y.;  "curled  pine,"  very  handsome  examples,  Nortbrup  &  Gum- 
ming, Wilmington,  N.  C. ;  panels  of  pine,  walnut,  "  curly  maple,"  white 
birch,  white  ash,  and  cherry  from  A.  C.  Vogler,  Salem,  N.  C. 

While  every  known  harder  soft  wood  is  used  in  manufacturing  doors, 
in  one  form  or  another,  the  principal  woods  emplo^'^ed  are  white  and  yel- 
low pine,  and  whitewood  or  poplar,  the  best  of  lumber  being  requisite. 

In  making  an  ordinary  beveled  door  the  principal  machines  are,  first, 
the  double  surfacer  or  x)laner,  rip  and  crosscut  saws ;  the  material  for 
sash  and  doors,  after  being  planed,  is  then  ripped  or  sawed  to  the  re- 
quired widths,  afterwards  cross-cut  for  the  length,  going  next  to  the 
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mortise-macbiue  or  teDoniDg-machine,  as  some  parts  have  to  be  both 
mortised  and  tenoned,  while  others  need  bat  the  one  operation ;  next 
through  the  molding-machine,  which  takes  the  pieces  to  the  required 
width  and  at  the  same  time  grooves  and  molds  the  edge;  then  pat  to- 
gether and  placed  in  the  drying-kiln,  subject  to  a  temperature  of  150 
degrees  for  three  or  more  days,  according  to  the  previous  state  of  the 
material ;  then  ready  to  be  glued  and  clamped  together,  after  which  it 
is  planed,  smoothed  on  both  sides  either  by  a  planer  or  hand-plane;  then 
to  the  sand-papering-ma<5hiue,  and  it  is  ready  for  sale.  In  making  pauel 
doors,  after  leaving  the  saws,  the  material  goes  to  the  panel-raiser, 
which  works  a  molding  around  the  two  sides.  There  are  a  number  of 
other  machines,  such  as  the  band-saw,  scroll-saw,  boring-machine, 
shaper,  turning-lathe,  tenon-machine,  &c.  A  fine  sliding  or  folding 
door,  in  hardwood  finish,  requires  diiferent  handling,  however.  The  stiles 
and  rails  are  glued  up  from  common  pine  strips  thoroughly  kiln-dried, 
faced  to  the  thickness  of  one-half  inch  less  than  the  intended  thickness 
of  the  door.  They  are  then  covered  or  lipped  with  such  hard- wood  as 
specified  and  then  represent  hard- wood  stiles  or  rails,  which  are  now 
properly  mortised  or  dovetailed  together  and  the  panels  filled  in  with 
the  same  or  other  hard  wood  in  the  solid  as  desired.  The  moldings 
are  now  mitered  and  glued  around  the  panels  on  each  side  of  the  door, 
after  which  everything  is  nicely  cleaned  off  and  sandpapered,  and  the 
door  is  now  ready  for  the  polisher.  The  component  parts  of  a  door  pass 
through  several  machines  before  they  can  go  together,  such  as  a  sur- 
facer  worth  8800,  saws  $50,  jointer  $200,  molding  machine,  $500,  mor- 
tising or  boring  machine,  either  worth  about  $125,  sandpaperer,  $550, 
besides  other  machines. 

Door  knobs. 

In  black  ash,  black  walnnt  (Ohio  and  Indiana),  white  birch,  cherry,  elm,  "curly 
maple,"  oak,  and  apple.  Presented  by  the  Union  Door-Knob  Company,  De- 
troit, Mich.  These  articles  are  manufactured  from  knots  or  gnarled  roots, 
the  wood  being  purchased  by  the  pound,  the  wastage  amounting  to  75  per 
cent. 

Gutters,  or  eaves- troughs. 

Water-conductors  in  cypress.  Also  one  sample  of  "  an ti« freezing  and  uon-barst- 
ing  eaves-trough,"  from  U.  F.  Moulton,  Burlington,  Vt. 

Cornice-brackets. 

A  series  in  carved  or  scroll-saw  designs,  from  pine  and  poplar  lumber,  present'Cd 
by  Palmer,  Fuller  &  Co.,  Chicago,  111. 

Flooring,  plain. 

Example  of  across-the-grain  x^atent  yellow-pine  flooring  from  New  Haven  Steam 
Saw-Mill  Company ;  no  description  accompanying. 

Dressed  and  matched  flooring  in  yellow  pine  is  usually  classified  as 
clear  flooring,  heart  on  the  face  side,  and  free  from  all  defects;  first  and 
seconds  free  from  all  knots,  shakes,  and  "  blue,"  but  may  contain  all  the 
bright  sap ;  standard  flooring  50  per  cent,  of  first  and  seconds ;  50  per 
cent,  of  common,  and  common  flooring  of  sound  timber,  though  it  may 


have  knots  or  other  defects,  but  not  to  be  badly  "  blued."  In  sawing 
flooring  strips  three  grades  are  usually  made :  clear  rough  strips  that 
shall  be  all  heart,  with  one  side  free  from  defects ;  first  and  second 
strips  that  are  free  from  knots  and  shakes,  but  shall  contain  all  the 
bright  sap;  standard,  50  per  cent,  of  first  and  second  and  50  per  cent, 
of  common,  containing  no  blue  that  planer  will  not  remove.  In  meas- 
uring, flooring  strips  and  boards  run  from  3  to  6  inches  wide,  and  are 
usually  sawed  an  eighth  of  an  inch  thicker  than  wanted,  an  inch  thick- 
ness being  in  reality  one  and  one-eighth  inch. 

In  the  New  England  States  white-pine,  spruce,  and  hemlock  lumber 
is  used  for  diflferent  kinds  of  flooring,  and  to  some  extent  hard  woods, 
though  these  are  described  below. 

Flooring,  ornamental. 

There  are  several  beautiful  exhibits  of  parquet  flooring  in  ornamental  designs, 
the  handsomest  and  largest  series  coming  from  Messrs.  Baker  &,  Benedict, 
Chicago,  111.  This  series  embraces  all  the  hard  woods  in  common  use.  Two 
panels  were  also  received  from  William  Ilannam  &  Co.,  New  York  City. 
These  are  chieflj^  Indiana  white  oak,  though  other  hard  woods  are  used  from 
the  same  State  and  from  Michigan. 

There  are  quite  a  number  of  manufactories  of  *' parquetrj' "  mosaic 
floors,  wood  carpet,  &c.,  where  wood  ceilings  and  wainscoting  are  also 
turned  out  in  considerable  quantity.  A  single  Eastern  firm  produces 
annually  near  100,000  feet  of  finch  parquet  floor,  and  nearly  half  as 
much  of  J-flooring,  besides  1,000  feet  each  of  wainscoting  and  ceilings. 
The  woods  used  are  oak,  white  ash,  black  walnut,  maple  (of  dift'erent 
kinds),  white  birch,  sycamore,  white  holly,  and  cherry,  yellow  pine  be- 
ing also  employed  in  each  part  made.  Of  course  only  first-quality  lum- 
ber is  used.  It  should  be  mentioned,  also,  that  about  10  to  15  per  cent, 
ot  imported  lumber  is  used,  being  chiefly  red  and  white  mahogany,  rose- 
wood, amaranth,  tulip,  English  oak,  and  ebony.  The  labor  represents 
about  two-thirds  of  cost,  as  each  article  passes  through  ten  hands  and 
twelve  to  fifteen  machines;  besides  the  wood  has  to  be  both  air  and 
kiln  dried,  and  finished  with  shellac  or  wax,  or  often  highly  polished. 

In  wood  mosaic,  where  the  blocks  are  made  to  sizes  If,  l/V,  1^,  &c., 
and  jointed  and  grooved  to  form  the  mosaic,  a  greater  number  of  oper- 
ations are  necessary,  besides  the  use  of  special  machines.  An  alter- 
nate jointing  and  grooving  machine  turns  out  twelve  blocks  per  minute. 
After  completion  the  blocks  are  assembled  in  various  designs,  making 
sections  about  IG  inches  square,  held  together  by  lead.  Maple  and 
cherry  are  frequently  ebonized,  to  avoid  use  of  the  foreign  wood.  Sap- 
wood  and  wood  from  young  growth  are  always  objectionable,  the  heart 
and  more  solid  portions  always  being  used  in  parqueting. 

MoldingB  and  interior  finish. 

A  fiue  series  of  machine-made  moldings  in  walnut,  white  oak,  white  pine,  but- 
teruut,  white  wood,  gum,  and  cherry.  From  Palmer,  Fuller  &  Co.,  Chicago, 
111.,  chiefly  from  first- growth  timber.  A  second  series  was  received  from  Johu 
J.  McNutt*8  Novelty  Wood  Works,  Boston,  Mass.  The  same  woods  are  em- 
ployed, the  examples  being  very  beautifaUy  polished. 
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Stair  rails  and  stair  balusters. 

A  large  and  interesting  series  of  stair  rail  sections  and  stair  balusters  in  w^hite 
ash,  cherry,  white  oak,  whitewood,  and  black  walnut  are  exhibited   from 
I  Palmer,  Fuller  &  Co.,  Chicago.    A  second  series  was  donated  by  the  New  York 

i  Wood  Working  Company,  134th  street,  New  York.    Balusters  in   blae  ash 

I  were  sent  by  Requarth,  Hessler  &  Co.,  and  Purvis  Company,  New  Orleans, 

La.,  sent  samples  in  cypress. 

Ne-wel  posts. 

A  series  in  walnut,  oak,  white  ash,  and  other  woods.    Palmer,  Fuller  &  Co. 

These  articles,  as  well  as  other  manufactures  by  this  firm,  are  made 
from  lumber  obtained  in  Michigan,  Wisconsin,  and  Indiana  chiefly,  and 
largely  of  first-growth  timber. 

!  Pev7  ends  (church  interiors). 

I  The  same  firm  contributes  a  series  ct  six  pew  ends  employing  white  oak,  Michi- 

gan  birch,  Indiana  black  walnut,  ash  and  black  walnut  in  combination,  oak 
and  black  walnut,  and  ''calico  ash"  from  Indiana,  in  combination  with 
♦  cherry. 

Weather  strips. 

In  cherry,  black  walnut,  ash,  and  enameled  pine,  from  8.  Roebuck,  Fulton  street. 
New  York  City. 

'Windo^iv  screens. 

"Bowling's  patent  adjustable,"  in  walnut,  George  C,  Wetherbee  &  Co.,  Detroit, 
Mich. 

B.— Bridge  and  trestle  construction. 

This  group  was  not  represented.    Pine  and  oak,  however,  are  usually 
employed  in  bridge  construction,  either  in  combination  with  iron  or 
alone.    Joists  and  flooring  of  iron  highway  bridges  are  commonly  of 
white  oak;   used  also  for  ties  and  guard  rails  of  railroad  bridges. 
Greosoted  Southern  pine  is  sometimes  used  for  flooring. 

A  large  bridge-building  company  states  that  Michigan  white  pine,  and 
white  pine  grown  in  Pennsylvania  are  used  in  Howe  truss  bridges.  The 
white  oak  is  usually  obtained  in  the  locality  where  the  bridge  is  con- 
structed ;  can  be  cut  at  any  season,  although  the  best  pine  is  cut  in  the 
winter  season.  Bridge  lumber  is  in  all  sizes  and  lengths,  from  6  inches 
square  to  10  by  24  inches,  and  from  14  to  50  feet  long. 

It  is  estiiaated  that  there  are  some  sixty  bridge-building  companies  or 
Arms  in  the  United  States  at  the  present  time,  employing  a  large  num- 
ber of  men,  and  with  an  invested  capital  of  $8,000,000  to  $12,000,000. 
It  is  difficult  to  get  at  the  average  of  prices  for  bridge  lumber.  As 
near  as  we  can  estimate,  white  oak  ranges  from  $12  to  $25  per  M  ac- 
cording to  locality;  white  pine,  varying  according  to  length,  ranges  from 
$16  to  $24. 

0. — CONSTRUCTION  OF  RAILWAY  AND  TELEGRAPH  LINES. 

Railroad  ties. 

These  were  not  represented,  save  hy  one  example  of  creosoted  yellow-pine  tie, 
from  Northrop  &  Gumming,  Wilmington,  N.  C. 

Professor  Sargent  states  that  the  railroads  of  the  United  States,  old 
and  new,  consume  every  year  not  far  from  60,000,000  ties,  representing 
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a  destractiou  of  30,000,000  vigorous,  healthy  young  trees ;  that  is,  upon 
the  supposition  that  two  ties  are  cut  from  a  tree.  This  shows  a  drain 
upon  the  forest  wealth  of  the  country  "that  should  cause  grave  appre- 
hensions for  the  future,  especially  in  view  of  the  fact  that  in  every  part 
of  the  countrj^  there  are  now  growing  fewer  seedling  trees  of  species 
vahiable  for  railway  ties  than  when  the  trees  now  cut  for  this  purpose 
first  started." 

The  value  of  railroad  ties  put  down  by  completed  roads  in  1880,  not 
counting  some  10,000  miles  of  road,  amounted  to  nearly  $10,000,000. 
Ties  are  made  chiefly  from  oak,  hemlock,  and  red  elm. 

Fence  posts.    (See  following.) 
Telegraph  poles.    (Not  represented.) 

These  are  cut  from  white  cedar,  red  cedar,  white  ash,  and  oak,  and 
sometimes  from  other  woods.  It  is  claimed  that  Chicago  furnishes^ one- 
third  of  all  the  telegraph  poles  used  in  the  United  States,  one-ninth  of 
all  the  railroad  ties,  and  5  per  cent,  of  the  posts,  supplying  railroad  and 
telegraph  lines  from  New  York  State  to  Utah,  southwest  as  far  as 
Arizona,  besides  sending  some  poles  to  Mexico.  Telegraph  poles  and 
posts  are  chiefly  made  from  white  cedar.  No  pine  is  used  for  poles. 
Beside  railway  uses,  posts  are  used  for  fencing  and  street  paving.  Av- 
erage duration  of  white-cedar  posts  and  poles,  eight  to  ten  years.  Red 
cedar,  white  oak,  and  burr  oak,  last  longest,  in  the  order  named ;  the 
latter  will  probably  last  twelve  years  or  more.  Very  little  red  cedar  is 
used,  and  it  is  not  stated  how  long  it  will  last.  Much  of  the  white 
cedar  comes  from  Wisconsin  and  Michigan,  and  the  hemlock  from 
Canada. 

Poles  are  usually  cut  in  winter,  peeled  in  the  spring,  and  finished  at 
stump ;  posts  and  hewn  ties  also  finished  at  the  stump. 

A  large  Chicago  dealer  in  these  railroad  timber  supplies  states  that 
there  is  cedar  enough  in  the  country  to  last  one  hundred  years,  but  it 
will  be  very  expensive  twenty-five  years  from  now,  and  that  all  railroads 
building  west  of  the  Mississippi  River  should  have  been  forced  to  set 
aside  for  tree  culture  two  sections  of  land  for  each  10  miles  of  railroad 
built.  They  should  have  divided  these  sections  into  thirty-two  40-acre 
pieces,  and  planted  40  acres  of  timber  to  each  10  miles  of  road  each  year, 
taking  thirty-two  years  to  get  it  all  in.  By  the  end  of  twenty-five  to 
thirty  years  they  would  have  plenty  of  ties,  and  at  less  than  half  they 
have  to  pay  for  them  now  in  Western  Iowa  and  Minnesota,  Kansas, 
Texas,  Nebraska,  and  Dakota. 

It  could  have  been  done  then  at  $2.50  per  acre.  Now,  of  course,  it 
would  cost  more ;  but  even  now  it  is  the  only  way  out  for  the  railroads, 
and  would  also  do  more  than  any  one  thing  to  put  forests  in  the  tree- 
less States,  which  they  want  so  much. 
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CroBB-arms. 

Cross-arms  for  telegraph  posts  in  white  cedar  or  janiper,  from  the  Dismal  S  wanii>. 
Va.  Presented  by  the  New  York  Cedarware  Company,  82  Wall  street.  New 
York. 

Telephone. 

Wood- work  of  fixture,  signal  luittons  for  the  electric  bells,  &c.  Western  Elec- 
trical Company,  Chicago.  III. 

n.-.US£S  OF  WOODS  IS  T&AKSPOBTATIOK. 

While  this  is  not  so  lar^e  a  division  of  industries  as  the  preceding,  it 
nevertheless  forms  a  most  important  gronp,  consuming  millions  of  feet 
annually  of  the  choicest  hard  wood  timber  that  can  be  obtained,  and 
much  of  it  timber  which  cannot  be  replaced.  It  may  be  stated  in  illus- 
tration of  the  importance  of  the  three  industries,  ship,  car,  and  carriage 
and  wagon  building,  that  the  invested  capital  in  1880  amounted  to  nearly 
eighty  millions  of  dollars,  and  that  the  annual  product,  in  round  num- 
bers, amounted  to  almost  double  these  figures.  The  different  uses  of 
woods  in  the  construction  of,  or  in  connection  with,  vessels  or  vehicles 
for  moving  mankind  or  the  property  of  man  from  place  to  place  are 
grouped  as  follows: 

A. — Ship  and  boat  building:  Illustrated  by  a  threc-mabted  ship,  as  constrncted  in 
a  New  England  ship-yard.  UuU:  Keel,  white  oak,  thougli  rock  maple,  yellow 
birch,  or  southern  black  gum  are  also  employed ;  keelson,  jellow  pine,  sometimes 
hard  woods ;  ribs  or  frame,  oak,  chestnut,  or  hackmatack ;  stem  and  stem  post, 
white  oak;  apron  (inside  of  stem),  live  oak  ;  planking  (exterior  of  frame),  white 
oak  or  yellow  pine  ;  ceiling  (interior  of  frame),  yellow  pine ;  transoms  aud 
knees,  hackmatack  and  white  or  red  oak — formerly  live  oak ;  deck  frame,  yellow 
pine;  upper  deck,  white  pine;  lower  deck,  yellow  pine;  rails  and  all  fiuishiDg 
timber,  white  oak;  treenails,  with  which  timbers  are  doweled  together,  yellow 
locust;  house  or  cabin,  white  pine,  whitewood,  or  fancy  hard  woods  (interiors) 
according  to  taste.  Above  deck :  Bowsprit  and  ma^ts,  white  pine;  spars,  spruce  ; 
steering  apparatus — wheel,  various  hard  woods;  rudder, oak;  rigging  parts  in 
wood — tackle  blocks,  white  ash  or  gum;  mast-hoops,  oak;  dead-eyes,  (&c.,  li|;- 
num-vitae ;  belaying  pins,  oak  or  hickory ;  lids,  hickory. 

In  a  *<  hard-wood  frame,"  as  built  on  the  Maine  coast,  hackmatack  is 
used  at  the  top,  on  account  of  its  durability,  maple,  birch,  beech,  and 
oak  being  used  below.  Smaller  vessels  are  sometimes  built  throughout  of 
spruce,  with  some  oak,  though  they  remain  prime  only  about  four  years. 
In  small  boats  and  canoes,  with  their  necessary  oars,  paddles,  masts, 
&c.,  white  and  red  oak,  red  elm,  pine,  white  cedar,  brown  ash,  spruce, 
cherry,  walnut,  and  bass-wood  are  used. 

B. — Car  building,  in  which  is  included  railway  and  street  cars,  elevator  cars,  and 
hoists.  Illustrated  by  a  passenger  coach  as  constructed  by  the  New  York,  Xew 
Haven  and  Hartford  Kailroad  Company.  Bottom:  Side  sills,  intermediate  sills 
cr  stringers  in  southern  or  yellow  pine;  end  sills  of  white  oak.  Frame:  Door 
and  corner  posts,  aah,  sometimes  whitewood ;  side  posts,  ash,  that  of  second 
growth  preferred ;  plates,  ash  or  pine ;  window  sills,  ash ;  car  lines  or  rafters, 
white  oak  and  ash ;  dome  plate  and  dome  posts,  ash.     Exterior :  Paneling,  letter- 
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board,  aud  moldings,  white  wood  (as  this  wood  takes  paint  better,  and  gives  a 
nicer  finish).  Infmor:  Doors,  mahogany  ;  window  frames,  cherry ;  blinds  (when 
used),  slats,  bass;  frame,  cherry  ;  seat  frames,  wood  parts,  oak;  floors  in  ash, 
&c. ;  interior  paneling,  various  fancy  native  and  foreign  woods,  according  to 
taste ;  ceilings,  usually  oak  or  maple.  Trucks :  Wheel  piece  and  end  piece  of 
truck  frame,  truck  bolster,  spring  beam,  spring  plank,  safety  beam,  brake  beam, 
brake  block,  &.C.,  of  white  oak.  There  are  many  other  lesser  beams  and  parts 
connected  with  platform,  or  used  in  frame,  or  that  occur  in  freight  or  other  cars, 
but  the  same  woods,  relatively,  are  used,  and  to  name  them  is  unnecessary. 

C. — Carriage  and  wagon  building:  Includes  the  building  of  omnibuses,  wagons, 
coaches,  carriages,  carts,  barrows,  and  trucks.  Illustrated  by  a  carriage  as  built 
in  New  Haven.  Gear:  Axle-bed,  head  block,  perch,  side  bars,  futchells,  pun- 
cheon, draw  bar,  &c.,  light  or  perch  work  of  hickory,  heavy  parts  of  ash. 
Draught:  Shafts, pole,  and  swingletrees,  hickory.  WheeJn:  Hubs,  elm  (generally), 
black  birch,  locust,  oak,  and  black  gum  (the  latter  Middle  and  Southern  States)  ; 
spokes,  hickory  or  oak ;  rims,  hickory  oak  or  ash.  Body :  Rocker,  pillars,  bars, 
top  rails,  aud  rafters,  ash  ;  paneling,  whitewood  ;  bows,  usually  ash. 

D. — Harness,  wood-work,  &c.  :  Saddle-trees,  oak,  poplar,  ash,  beech,  gum,  elm, 
hickory  ;  hames,  oak,  chiefly,  also  white  ash,  white  or  soft  maple,  rock  eljn,  and 
hickory  ;  wood  stirrups,  white  ash,  black  ash,  and  hackberry  ;  martingale  rings, 
rock  maple;  whip-stocks,  hickory,  holly,  and  Osage orauge. 

A.— Ship  and  boat  building. 

No  examples  of  ship-building  timber  were  shown  in  the  collection  of 
woods  exhibited. 

Frame  timbers. 

These  are  from  the  best  quality,  winter-cut  oak,  usually  received  in 
the  log,  and  estimated  by  the  ton  of  480  cubic  feet.  In  a  vessel  of  1,500 
tons  register,  about  600  tons  of  oak  are  required  in  the  construction, 
400  M  yellow  pine,  and  50  M  white  pine  and  decking.  Chestnut,  birch, 
maple,  beech,  and  hackmatack  frame  timbers  are  also  used,  the  latter 
coming  next  to  oak  in  demand. 

Knees  (chiefly  hackmatack  or  juniper). 

They  are  dug  from  the  roots  of  the  trees,  the  trunk  forming  the  stock 
of  the  knee  and  the  root  the  arm.  They  are  roughly  hewn  in  the  woods, 
then  dressed  for  m*nrket  on  a  rotary  planer,  the  sides  only  being  taken 
ofl*.  Two-thirds  of  the  cost  is  labor  and  transportation.  Of  course  one 
tree  furnishes  but  a  single  knee,  but  it  is  claimed  that  hackmatack 
is  of  rapid  growth,  twelve  years  sufficing  to  make  a  tree  large  enough 
to  produce  a  6-inch  knee.  The  Kew  England  ship-builders  use  Maine 
timber  chiefly,  cut  on  the  Penobscot  River  and  its  tributaries,  though 
some  comes  from  Canada.  One  correspondent  estimates  that  40,000 
knees  are  annually  shipped  at  Bangor.  Knees  are  rated  by  their  size, 
a  4-inch  knee  costing  35  cents ;  5-inch,  65  cents ;  6-inch,  80  cents ;  7-inch, 
$1.50;  8-inch, $2.50 ;  9-inch, $3.50;  10-inch,  $5;  11-inch, $6;  and  12-inch, 
$7.  It  is  further  stated  that  there  has  been  a  decrease  of  about  15  per 
cent,  in  cost  in  late  years,  owing  to  increasing  use  of  iron  in  shipbuild- 
ing,  and  increased  facilities  for  railroad  transportation. 
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Masts  and  spars  (pine  and  spruce). 

Sprace  spars  are  generally  cut  from  Maine  timber,  though  large  spruce 

sticks  for  heavy  spars  are  imported  from  Canada.     Mast  timber  for  largre 

vessels  comes  from  the  Middle  States,  Pennsylvania,  and  Maryland  ; 

1  yellow-pine  lumber  from  Georgia.     While  mast  and  spar  timber  is  l>est 

^  i  when  cut  in  the  winter,  replies  show  that  it  is  cut  at  all  seasons  of  the 

I  year.    A  Maine  firm,  dealing  in  masts  and  spars,  says,  '^  We  seldom 

4     send  finished  sticks  out  of  the  States,  but  frequently  send  deck-loads 

of  rough  or  rough-dressed  stock  to  South  America  upon  orders.^' 

I  Small  boats. 


■  \ 


Fishing  dories  and  pleasure  boats  are  constructed  from  oak,  x)ine^ 
cedar,  and  various  hard  woods  in  combination^  according  to  taste  of 
buyers.  A  Newburyport  builder  of  fishing  dories  uses  second-growth, 
white  pine  and  old-growth  red  or  yellow  oak.  The  very  best  quality 
is  used,  cut  in  the  winter  and  allowed  to  season  through  the  suinmer 
"  Best  cuts  for  the  sides  are  employed,  heart  and  sap  alike;  cuts  for  bot- 
toms, 13  to  20  feet  long,  of  second  growth,  neitherold  growth  nor  sapling.' 

Whale-boats  employ  in  construction  white  and  yellow  oak,  spruce, 

white  pine,  white  cedar,  birch,  and  maple. 

Canoes. 

J.  H.  Rushton,  Canton,  N.  Y.,  donates  a  canoe,  the  Sairy  Gamp,  together  with 

,  parts  of  canoes  and  similar  pleasure  craft,  in  white  and  red  oak,  red  elm, 

pine,  white  cedar,  brown  ash,  spruce,  cherry,  black  walnut,  hackmatack,  and. 

bass-wood. 

Hunt  &,  Morrison,  Oldtown,  Me.,  also  contributed  a  birch-bark  canoe,  frame  of 

cedar,  covered  with  bark  of  silver  birch. 

The  labor  is  50  per  cent,  of  the  cost  of  a  sailing  canoe.  The  oak  em- 
ployed in  its  construction  is  got  out  of  the  plank  by  circular  saw,  fin- 
ished with  planer.  Hackmatack  knees  reduced  to  form  with  hand-saw, 
chisel,  and  mallet,  to  make  sterns  and  keelson.  Siding,  barrel  resaw- 
ing  machine  and  planer,  rest  hand- work ;  braces  and  deck-timbers  re- 
duced to  shape  by  barrel-saw,  finished  by  hand ;  deck- work  in  mahogany 
allhand-work,  as  the  material  is  procured  proper  thickness.  All  wood 
is  air-seasoned  only,  from  one  to  three  years. 

The  following  description  of  the  building  of  the  birch-bark  canoe  is 
appended : 

With  his  materials  at  hand  the  canoe-maker  first  prepares  a  suitable  place  for  the 
operation.  This  is  usually  a  spot  having  a  clayey  bed,  capable  of  being  flattened 
into  a  hard,  smooth  bottom,  sloping  gradually  from  the  center  each  way  until,  in  a 
distance  of  half  the  required  length  of  the  canoe,  it  shows  a  fall  of  4  inches.  Some- 
times, however,  boards  are  used  instead  of  the  clayey  bed,  sloping  them  from  the  cen- 
ter in  the  same  manner.^  The  builder  now  rifts  from  a  cedar  log  two  rails,  1^  inches 
square  and  15  to  20  feet  long,  according  to  the  desired  length  of  the  canoe.  These 
are  fastened  securely  at  the  ends  and  fitt-ed  with  cross-pieces  or  thwarts,  five  in  num- 
ber, which  serve  the  double  purpose  of  strengthening  and  supporting  tlie  canoe  and 
supplying  seats  for  the  occupants.  The  frame  is  then  placed  on  the  ground  previously 
prepared,  the  center  touching  the  center  of  the  bed  and  the  extremities  resting  on 
pegs  driven  into  the  ground  and  rising  to  a  height  of  4  inches. 

Stakes  are  then  made  1^  to  2  inches  in  diameter  and  3^  feet  long,  and  driven  into 
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the  ground  to  a  depth  of  6  inches  at  the  extremities  of  all  the  thwarts,  and  at  inter- 
vals between  them  of  14  to  18  inches.    These  stakes  are  then  pulled  up,  care  being 
taken  that  the  holes  be  left  cleau.     The  frame  is  removed,  and  the  long  strip  of  birch 
bark  (usually  in  one  piece)  is  laid  down,  the  frame  put  into  its  old  position  again, 
but  over  the  bark,  and  then  weighted  with  rocks  to  keep  the  bark  firmly  in  place. 
The  bark  is  then  out  at  intervals,  about  six  times  on  each  side  up  to  the  frame,  the 
sides  of  the  bark  brought  up  to  the  perpendicular  and  held  in  position  by  two  more 
cedar  rails  of  the  length  of  the  canoe  and  2  inches  wide,  which  in  turn  are  6uppoi*ted 
by  the  stakes  now  teplaced  in  the  old  holes.     The  bark,  which  previously  to  bending 
had  been  slightly  heated  at  the  sides  with  water  to  make  it  pliable,  is  now  allowed  to 
cool,  the  rocks  are  removed,  and  the  frame  raised  up  to  a  height  of  abont  7|  inches 
at  the  center,  and  two  pegs  of  this  length  are  placed  under  the  ends  of  the  center 
thwarts,  which  are  weighted  with  rocks,  as  before.     Two  more  pegs,  2  inches  higher 
than  the  others,  are  placed  under  each  of  the  two  next  thwarts  to  the  right  and  left 
of  the  center,  while  the  two  extreme  thwarts  are  raised  to  the  height  of  18  or  19 
inches,  and  held  in  place  by  similar  pegs.    The  ends  of  the  bark  are  now  brought  up, 
trimmed  in  proper  shape,  and  firmly  sewed.    The  sides  are  trimmed  down  to  the 
frame,  and  either  sewed  or  nailed  to  it.    A  good  coating  of  tar  is  then  spread  on  the 
inside,  along  the  entire  length  of  the  bark,  which  is  often  supplemented  by  canvas 
or  strong  sheeting.    Strips  of  cedar  splints  are  then  got  out  and  placed  lengthwise  in 
the  bottom  of  the  canoe,  forming  a  complete  lining.    Ribs  of  the  same  material, 
thick  enough  to  make  the  canoe  firm  and  steady,  are  studded  in,  and  a  narrow  cedar 
rail  is  run  along  the  whole  length  of  the  top  of  the  frame.    The  canoe  then  receives 
a  little  stuffing  of  shavings  for  a  foot  or  more  at  each  eud,  to  add  firmness  there  and 
resist  pressure,  and  the  shavings  hidden  from  sight  by  a  light  cedar  partition . 

More  or  less  scraping  and  carving  follow,  and  theu  the  canoe  is  complete,  save  for 
a  coating  of  tar  on  the  outside,  where  the  necessary  cuttings  had  made  a  few  breaks. 
If  more  finish  and  completeness  is  desired  shellac  or  varnish  is  applied,  and  if  the 
maker  has  succeeded  in  his  work,  you  will  have  a  light,  graceful  craft,  easy  to  propel, 
capable  of  carrying  a  heavy  load,  and  though  a  trifle  coy  and  skittish  at  first,  to  the 
unaccustomed,  it  soon  becomes  tractable  and  a  source  of  great  satisfaction  to  the 
possessor. 

Regarding  the  little  canoe,  the  Sairy  Gamp,  Mr.  Bushton  makes  the 
following  statements  : 

It  was  built  for  Mr.  George  W.  Sears  (better  known  as  **  Nessmak ''),  of  Wells- 
borough,  Pa.  Mr.  Sears  is  over  sixty  years  old,  weighs  about  one  100  pounds,  and  is 
a  veteran  backwoodsman  and  a  very  pleasant  writer  on  woodcraft.  He  took  this 
canoe — 9  feet  long,  24  inches  beam,  8  inches  deep  amidship,  weighing  but  10^  pounds — 
at  Lowville,  N.  Y. ;  cruised  to  Paul  Smith's,  118  miles ;  back  by  another  route,  143 
miles.  The  boat  was  tight  and  perfect,  and  weighed  but  10  pounds  and  11  ounces. 
It  was  then  sent  to  Forest  and  Stream  office,  where  it  remained  a  year,  being  used  upon 
occasion  to  hold  water,  in  which  model  or  miniature  yachts  were  floated ;  a  severe 
test,  by  the  way,  as  it  might  stand  weeks  in  a  warm  room  empty,  then  be  filled  with 
water  for  a  few  hours,  &c. 

Oars,  paddles,  &c. 

Examples  of  oar-stock  in  white  ash,  with  oars  in  various  stages  of  manufacture. 

Hinckley  Brothers  &  Co.,  Boston,  Mass. 
Oars,  paddles,  and  oar-stock  in  spruce  and  white  ash,  J.  H.  Ru8hton,Canton,N.  Y. 

In  the  m^anufacture  of  oars  the  logs  are  first  cut  by  a  large  circular 
saw ;  then  molded  by  patterns,  and  sawed  again  by  a  small  saw  into 
rafters ;  then  turned  out  by  a  lathe  into  unfinished,  the  finishing  (plan- 
ing, &;c.)  being  accomplished  by  hand. 

There  are  probably  a  score  of  factories  in  the  United  States  manu  - 
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facturing  this  class  of  goods.  A  BaDgor  (Maine)  firm  consntues  eighty 
to  ooe  iiundred  thousand  feet  of  lainber  annually  in  this  industry,  the 
very  best  quality  of  ash  and  spruce  being  required.  Average  cost  of 
lumber,  in  the  log,  $15  to  $18  per  thousand  feet. 

Taclde-blocks. 

Larg^  ship  block  in  white  ash  sent  by  Bagnall  «&  Loud,  Boston,  Mass.  Another 
collection  of  six  blocks  in  various  styles  and  sizes  was  received  from  the  De- 
troit Block  Works,  Detroit,  Mich. 

It  is  estimated  there  are  something  like  twenty  establishments  in  this 
country  engaged  in  the  manufacture  of  this  kind  of  merchandise,  em- 
ploying about  300  men  and  a  capital  of  $375,000.  Twelve  mauata<;- 
tories  have  lately  formed  an  association  representing  seven-eighths  of  all 
the  blocks  made  in  the  country.  The  "shell-'  of  a  tackle-block,  while 
seeming  to  be  fashioned  from  one  piece  or  solid  block  of  wood,  is  iu 
reality  composed  of  a  number  of  pieces  sawed  into  proper  lengths  for 
sides  and  ends,  and  clamped,  bolted,  or  riveted  together.  The  diflferent 
processes  are  thus  described:. 

Saw  lumber  into  right  K^ngths  and  widths,  then  bore  rivet-holes  by 
machine,  then  pass  to  shaving-machine  and  make  the  curve  on  outside 
pieces,  then  cut  slot,  if  for  iron  strap ;  then  put  together  with  end 
pieces,  and  rivet  them  together;  then  saw  into  shape  on  band-saw  : 
then  pass  to  scoring-machine,  and  take  out  ends ;  then  to  saud-belt  ma- 
chine, and  finish.     Afterwards  fit  iron  straps,  if  intended  for  inside 
iron  straps;  then  drill  through  wood  and  iron  for  pin-hole;  then  fit 
sheaves,  put  iu  stud-pin,  and  fit  a  cap  of  zinc  overhead,  stamp  each 
block  with  letter  so  as  to  determine  whether  it  is  iron  bushed,  patent 
roller  bushed,  or  metalline  bushed;  then  clean  up  shell,  and  oil  and 
shellac  wood,  and  you  have  t^he  complete  block  ready  for  the  market. 
The  iron  straps,  if  intended  for  marine  use,  are  galvanized.     If  for  land 
use  are  blacked  over,  using  asphaltum. 

First  quality  of  second-grow^th  ash  is  generally  used,  cut  in  the  win- 
ter season.  Wood  from  New  Hampshire,  New  York,  Michigan,  Indi- 
ana, Ohio,  Kentucky,  Tennessee,  North  Carolina,  and  Mississippi.  The 
Southern  ash  is  considered  superior  to  that  grown  in  the  Northern  States 
for  this  use,  and  is  more  plentiful.  Lumber  varies  in  price  from  $25  to 
$50  per  1,000  feet,  first  quality  Western  asli  costing  in  Boston  $38 ; 
purchased  in  plank  8  to  16  inches  in  width  and  IJ  to  2i  inches  thick. 
Lignum-vitae  wood  is  used  for  the  sheaves  (or  wheels),  one  New  England 
firm  consuming  300  tons  annually  for  this  purpose.  There  is  a  very 
large  export  trade  of  this  class  of  mercliandise,  American  "blocks'* 
being  sent  to  England,  South  America,  East  and  West  India  Islands, 
and  even  to  Africa  and  Australia. 

Rudder. 

One  linely  fiuiwhed  ash  rudder,  from  S.  F.  Baunar,  Wilmington,  Del. 

Sailznaker's  fids. 

One  set  from  \V.  W.  Gillette,  Bozrahville.  Conn. 

Fids  as  used  by  shipriggers  and  sailmakers  are  of  two  kintls,  viz, 
hand-fids  and  set  or  cringle  fids.    The  former  are  about  18  inches  long 
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and  aboat  2  incbes  diameter  at  the  large  end,  wbich  is  rounded  to  fit 
the  palm  of  the  hand.  The  other  end  is  brought  to  a  point.  The^' 
are  made  of  best  second-growth  hickory,  or  other  hard,  close-grained 
wood,  and  are  used  for  opening  the  strands  of  rope  in  splicing,  also  for 
setting  grommets  in  sails,  &c.  The  set  or  cringle  fids  are  of  similar 
shape,  except  that  the  large  end  is  cut  square  ofiP  to  stand  upon  the 
floor.    They  are,  however,  much  larger  than  the  band-fids,  being  from 

4 

30  to  40  inches  or  more  in  length  and  from  4  to  8  inches  in  diameter. 
They  are  used  for  setting  thimbles  in  rope,  &c. 

B.— Car  building. 

Becuns. 

Brake  beam,  in  Counecticut  white  oak.     PreaoDted  by  New  York,  New  Haven 
and  Hartford  Railroad  Company,  from  the  company's  shops  at.New  Haven. 
Panels. 

Ond  complete  smoking-car  panel,  in  section  from  floor  to  ceiling,  white  ash  and 
cherry.  Ceiling  panels  in  maple  and  white  oak,  beautifully  finished ;  cherry 
window-frame.  Presented  by  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company,  from  shops  at  New*  Haven.  Finely  finished  panels  in  curled 
Southern  pine,  from  North  Carolina  Car  Company,  Raleigh. 

The  following  are  the  principal  woods  used  in  car  construction,  with 
the  States  from  which  the  larger  portion  of  the  lumber  supply  is  drawn  : 

Oak:  Michigan,  Ohio,  Pennsylvania,  yirginia,  Connecticut. 

Ash:  New  York,  Pennsylvania,  Ohio,  Michigan,  Indiana. 

Poplar  (whitewood) :  Ohio,  Indiana,  Michigan,  Kentucky,  Tenuepsee. 

Bass  (linden)  :  New  York,  Pennsylvania. 

Cherry :  New  York,  Pennsylvania,  Ohio,  Indiana; 

Maple:  Ohio,  Michigan,  Indiana. 

White  pine :  Michigan. 

Yellow  pine :  Southern  States. 

Only  prime  quality  is  used,  chiefly  winter  cut,  the  prices  averaging: 
Oak,  $40  to  $50  per  thousand ;  ash,  $35  to  $45 ;  poplar,  $30  to  $45 ; 
white  pine,  $20;  yellow  pine,  $40.  The  various  processes  for  preparing 
lumber  for  use  cover  a  number  of  years.  A  large  manufactory  in  New 
York  City  illustrates  this  as  follows : 

Order  for  lumber  in  the  fall  season;  cutting  logs  in  winter ;  sawing  and  delivering 
lumber  the  following  year ;  yarding  lumber  for  air-dryiug  two  to  three  years  ;  cat- 
ting to  shape  and  approximate  sizes;  drying  in  wann  rooms  (about  125°  Fahr.); 
dressing  lumber  to  exact  forms  and  sizes ;  storehoused  for  use  as  needed. 

C— Carriage  and  v\^agon  building. 

RunniDg  parts. 

One  carriage  part  (running  part)  of  landau  or  coach,  showing  the  progress  of 

manufacture  from  the  rough  lumber  to  the  finished  part,  and  ready  for  the 

smith,  W.  G.  Shepard  &,  Co.,  New  Haven,  Conn. 
Hickory  side  bars,  white  ash  sulky  axle  beds,  S.  N.  Brown  &,  Co.,  Dayton,  Ohio. 
Hickory  spring  bars  for  light  wagons,  William  C.  Cramer,  Philadelphia,  Pa. 
Brake  block,  in  white  oak,  G.  Leugert  &  Sons,  Philadelphia,  Pa. 

The  running  parts  of  carriages  and  similar  vehicles  are  chiefly  bent 
work,  best  second-growth  white  ash  or  hickory  being  used.    The  pieces, 
15751  N  w 2 
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after  having  been  sawed  (sometimes  planed)  to  the  right  dimensions, 
are  steamed  from  one  to  ten  hours,  according  to  size  and  character  of 
timber;  they  are  then  bent  upon  forms,  under  pressure,  where  they  re- 
main as  long  as  they  were  steaming.  After  having  been  given  their 
approximate  shape,  as  for  a  corner  post,  th(\v  are  faced  on  the  planer, 
finished,  and  are  then  ready  to  be  packed  for  shipment  to  the  carriage 
manufacturer.  Mr.  Shepard,  of  New  Haven,  who  donated  a  full  series 
of  these  manufactures,  has  succeeded  in  bending  4  by  2  inch  white  ash 
into  links  in  perfect  circles,  12  to  15  inches  in  diameter,  the  ends  fitting 
to  a  nicety,  and  the  whole  forming  a  short  chain.  He  also  succeeded 
in  completely  rolling  up  upon  itself  a  stick  of  heavy  white  ash  4  by  2 
inches  and  12  feet  Ibng,  forming  what  he  has  called  in  his  catalogue  of 
donations  an  *'  evolute.'' 

Very  best  hickory  for  the  purpose  of  carriage  bent  work  is  worth 
about  $100  per  thousand  feet,  and  ash  three  fifths  this  figure.  Hickory 
should  not  be  used  for  carriage  bodies,  unless  it  has  been  cat  one  and 
a  half  years,  and  even  two  years  is  better.  The  Connecticut  carriage- 
makers  are  still  able  to  get  choice  hickory  grown  within  the  borders  of 
the  State,  though  the  supply  is  rapidly  diminishing,  with  a  prospect  of 
failure  altogether  at  no  remote  period. 

Poles  and  shafts. 

Coach  and  bnggy  poles  in  hickory,  buggy  ahaft8  in  hickory  and  white  anh,  S. 
N.  Bruwu  &  Co.,  Dayton,  Ohio.  Hickory  swingie-trees,  6.  Lengert  &  Sons. 
WhitC'Oak  swingle-tree,  H.  Kademaker,  Grand  Rapids,  Mich.  Finished  conp^ 
shafts  in  hickory,  W.  G.  Shepard  &  Co.,  New  Haven,  Conn. 

Poles  and  shafts  are  usually  bent  to  form,  in  the  same  manner  as  the 
preceding,  the  same  woods  being  used. 

Body  parta 

Coach  panel  in  whirewood,  H.  Killam  «fc  Co.,  New  Haven.  This  sa^ntde  id  M 
inches  in  width,  thongh  they  are  sometimes  3(5  inches,  or  larger.  Section  of 
wagon  bed  in  white  wood  and  bass  wood,  from  Pennsylvania,  G.  Langert  & 
Sons,  Philadelphia. 

Whit«  poplar  or  whitewood  is  the  principal  wood  used  in  all  kinds 
«|  carriage  panel  work  on  account  of  its  peculiar  fitness,  as  well  as  great 
width ;  basswood  panel  stock  is  also  employed  to  some  extent.  This  is 
worked  out  of  the  log  (circular  cut)  in  long  sheets,  the  process  being 
patented.  The  Ranger  Bros.,  East  Wilton,  Me.,  thus  describe  the 
process:  "  First,  the  logs  are  cut  up  into  3  and  4  feet  lengths  or  bolts, 
put  into  large  box,  and  steamed  until  they  are  in  the  proi>er  state  to  be 
cut  into  the  desired  boards  or  panels  ;  then  they  are  tirst  put  into  the 
cutting-machine,  vveighing  3  tons.  The  knife  is  52  inches  long,  1  foot 
wide,  seven -eighths  of  an  inch  thick.  The  log  revolves  until  it  is  cut  up 
to  within  7  inches,  and  this  is  left,  being  the  heart.  The  board  runs  off 
on  a  table,  sometimes  in  one  whole  sheet,  75  fjpet  wide,  perfectly  whole 
and  smooth,  and  even  in  thickness.  Two  thousand  feet  of  logs  are  cut 
into  boards  of  this  description. 

Xa  tkree  or  four  hours  after  the  cutting  the  sheets  are  again  cut  into 


19 

different  sizes  for  panels,  and  put  into  piles  with  2-incb  sticks  be- 
tween each  board,  and  allowed  to  remain  until  perfectly  dry.  The 
bass-wood  lumber  is  obtained  in  Maine.  Other  woods,  as  yellow  birch, 
brown  ash,  and  poplar  are  sometimes  cut  in  this  manner  for  veneering, 
sheathing,  &c.,  and  for  paneling  in  houses,  where  it  is  desired  to  show 
natural  woods.  The  various  uses  are  stated  as  follows:  Sleigh  and 
carriage  panels,  dashers,  carriage- top  sheathing  (one-eighth  and  one- 
fourth  inch  thickness),  cloth-boards,  drawer-bottoms,  picture-frame  and 
mirror  backing,  and  house  finish,  as  above. 

Seats. 

Snlky  seat  iu  white  ash,  S.  N.  Browu  &.  Co.,  Dayton,  Ohio.  One  T-oart  seat  rail, 
W.  G.  Shepard  &  Co.,  New  Haven,  Conn. 

Bows. 

Bcggy  and  socket  bowd  in  ash,  8.  N.  Brown  &  Co.    The  same,  Donges  &,  Co., 
Hamilton,  Ohio. 
Hubs. 

Elm  hubs  and  wood  in  the  rough,  from  the  New  Haven  Whenl  Company,  New 
Haven,  Conn.  The  same,  S.  N.  Brown  &,  Co.,  Dayton,  Ohio.  The  same,  John 
Buckley  Spoke  and  Wheel  Company.  Hubs,  John  Donges  &,  Co.,  Hamilton, 
Ohio,  and  George  B.  Keim,  Philadelphia.  Gum  coach  hubs,  Howard  M.  Da 
Bois. 

Spokes. 

Heavy  spokes  in  oak  and  hickory,  woods  from  Atlantic  States,  New  York  to 
North  Carolina,  and  from  Ohio  and  Pennsylvania ;  John  Buckley,  Spoke  and 
Wheel  Company,  Philadelphia,  Pa.  Carriage  and  general  spoke  work  in 
oak  and  hickory  from  second  growth  timber.  New  Haven  Wheel  Company. 
Spokes  from  Pennsylvania  hickory  (second  growth),  G.  Wenzler,  Philadelphia, 
Pa.  White  oak  and  hickory  spokes,  from  C.  C.  Andrews,  Galion,  Ohio;  S.  N. 
Brown  &  Co., Dayton,  Ohio;  John  Donges  &,  Co.,  Hamilton, Ohio,  and  Bur- 
lington (Iowa)  Spoke  Company.  Heavy  oak  spokes,  P.  Roscoe,  Windsor, 
N.  C. 

Kims  or  felloes. 

Oak  and  hickory  rims  in  various  stages  of  manufacture  from  rough  timber  to 
finished  work,  from  New  Haven  Wheel  Company.  Rim4  in  oak  and  hickory 
from  S.  N.  Brown  «&  Co.,  Donges  &,  Co.,  and  H.  M.  Du  Bois. 

'Wheels  (oompleted).  < 

Light  carriage  wheel  (American  wheel),  from  the  New  Haven  Wheel  Company, 
New  Haven,  Conn.  Pair  of  wheels,  C.  C.  Anderson,  Galion,  Ohio.  Patent 
wheel,  H.  Rademaker,  Grand  Rapids,  Mich. 

The  following  interesting  description  of  the  various  processes  in  the 
manufacture  of  a  carriage  wheel  is  given  by  Mr.  B.  E.  Bradley,  secre- 
tary of  the  New  Haven  Wheel  Company : 

The  processes  the  different  parts  of  a  wheel  passes  through  are  many  and  varied, 
and  though  they  do  not  pass  through  them  all  at  the  time  the  wheel  is  made,  it 
will  perhaps  be  well  to  state  the  successive  stages  from  the  tree  to  the  finished  arti- 
cle. Ordinary  styles  of  wheels  are  made  up  of  three  main  parts ;  as  hubs,  spokes,  and 
rims,  and  as  each  part  passes  through  dissimilar  processes,  I  will  describe  each  in 
order : 

Hub«. — Tough  young  elm  trees  of  about  8  inches  diameter  through  the  butt,  and 
usually  of  the  variety  known  as  white  or  ro3k  elm,  are  out  down  in  the  fall,  after  the 
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sap  has  been  expended  in  perfecting  the  tree  for  the  season.     Abant  8  feet  of  the  bott 
I  is  then  cnt  off  and  taken  to  the  wheel  factory.    There  it  is  ont  up  into  lengths  of 

about  9  inches — an  8-foot  butt  nsnally  making  abont  ten  blocks.    The  bark  is  then 
rongbed  off  from  these  pieceSi  a  hole  bored  from  end  to  end  through  the  heart,  then 
'  S  pnt  into  a  steam  box  and  steamed  for  two  hours.     After  being  taken  ont  and  dried  off 

some,  the  ends  are  painte<l  or  dipped  In  a  preparation  to  exclude  the  air,  aud  so  pre- 
vent checking,  when  they  are  laid  away  in  a  dark  room  to  pass  the  trying  part  of  the 
seasoning  process,  viz,  the  first  six  or  eight  months,  durin>r  which  they  will  stand  bat 
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\  very  little  air  or  light  without  checking  or  splitting,  later  they  will  stand  a  f^ood 

deal  of  both  ;  at  the  end  of  one  year,  more  or  lesn,  they  are  taken  back  into  the  fac- 
tory, the  center  hole  reamed  out  larger,  outside  surface  turned  off  to  size,  ends  cut  off 
to  length,  repainted  and  put  in  dryiug-rooms,  thoroughly  dried  for  two  or  three 
.  weeks,  then  taken  to  turning  rooms,  pnt  in  lathes  and  turned  to  any  desired  size  and 
style,  oiled  over,  and  in  a  day  or  two  taken  to  mortisiDg-macbiues  and  mortised  for 
proper  sized  spoke,  after  which  they  go  to  chipping-machines,  where  mortises  are 
chipped  out  so  shoulders  of  s|>oke8  will  fit  down  snugly  into  surface  of  bub.  The 
hubs  are  now  rea<ly  for  spokes  to  be  driven  into  them. 

Spokes.-'ToMgh  young  hickory  or  oak  trees  are  selected  and  cut  down  in  the  fall  of 
the  year,  the  butts  pawed  off  at  spoke  lengths,  say  26  to  30  inches,  a  ll-foot-length  batt 
making  about  four  spoke-lengths.  -These  lengths  are  then  split  lengthwise  with  the 
grain  into  right  sizes  for  the  average  run  of  spokes,  the  bark  is  taken  off,  and  they 
are  then  taken  to  the  wheel  factory,  piled  up  under  cover  where  they  can  have 
plenty  of  ventilation  for  six  or  eight  months,  then  the  ends  are  sawed  off  to  get  to  solid 
wood  (for  ends  will  check  some  in  seasoning),  also  to  bring  the  pieces  to  required  length 
for  turning;  then  they  are  turneil  into  the  shape  and  size  of  spoke  desired ;  after  this 
they  are  piled  in  racks  for  a  few  weeks,  then  taken  to  the  different  machines  and  rongh- 
belted,  throated,  faced,  tapered,  fine-belted,  and  tenoned  at  lower  or  hub  end,  then 
placed  in  a  warm  room  and  'kept  a  few  days  so  that  no  dampness  is  left  in  them,  then 
taken  to  a  sizing-machine  where  tenons  are  all  tested  for  size  to  see  that  all  are  alike. 
Scjratch-cntters  are  used  on  the  tenons  to  give  them  a  rough  glue-holdiug  surface,  the 
ends  of  tenons  are  then  clampered  a  little  so  they  will  readily  enter  the  hnb-mortit)e. 
The  spoke  is  now  ready  to  go  to  its  appropriate  hub. 

Bims, — Tough,  good-sized  hickory  or  oak  trees  that  are  straight  and  free  as  may  be 
firom  knots,  winds,  and  other  imperfections,  are  selected  and  cut  down  in  autumn, 
then  7  to  9  feet  of  lower  part  of  the  butt  is  cut  off  and  shipped  to  the  saw-mill, 
where  it  is  sawed  from  end  to  end  into  plank  of  desired  thicknesses — say  l^  inch  to  *2^ 
inch.  These  planks  are  then  delivered  to  the  wheel  factory  and  piled  up,  small  sticks 
being  placed  near  each  end  to  keep  the  planks  apart  and  permit  free  circulation  of  air, 
thereby  preventing  staining  and  assisting  seasoning.  After  a  few  months  each  plank 
is  sawed  lengthwise  into  strips,  which  later  are  cut  off  so  as  to  be  of  right  lengths  to 
make  rims  of  heights  desired  for  the  wheels,  then  run  through  planing-machinea,  put 
into  steam-boxes,  steamed  until  they  will  readily  bend  into  half  circles  without  break- 
ing, and  then  put  on  bending- machine  and  bent  into  form.  After  remaining  on  the 
forms  a  few  hours  to  set  they  are  raked  up  in  bundles  of  usually  a  set  (eight  (>iece8) 
each,  and  pnt  into  drying-rooms  for  a  few  weeks  until  seasoned  enough  for  use;  the 
bundles  are  then  broken  open  and  each  rim  run  through  planers  to  square  it  up  and 
bring  width  to  right  size  for  the  tire,  the  ends  are  cut  off,  and  each  one  marked  on  to 
its  appropriate  wheel ;  ends  are  bored  for  dowels,  and  holes  (mortises)  bored  at  right 
distances  for  the  outer  (rim)  tenons  of  spokes  ;  each  rim  is  then  rounded  and  belted, 
and  is  then  ready  for  it-s  place  on  the  wheel. 

The  wheel. — A  set  of  the  parts  (hubs,  spokes,  and  rims)  described  above  is  now 
brought  together.  A  hub  is  placed  in  a  spoke-driving  horse;  tae  gauge  is  set  bo 
as  to  give  the  wheel  the  disk  required.  The  spokes  are  placed  with  lower  ends  rest- 
mg  on  a  warm  steam-chest ;  a  steam  glue-kettle  with  glue  heated  to  proper  pitch 


21 

and  glue-Rtick  in  it  stands  close  at  hand;  so  also  does  the  man  who  is  to  drive  the 
epokes,  with  his  long-handled  mallet  and  short-handled  chisel.  First  he  takes  np  a 
spoke  and  looks  it  orer  to  see  if  it  is  straight  and  perfect  for  the  work ;  then  he  pnta 
glue  on  its  tenon  and  into  the  hub  mortise  with  his  glue-stick ;  with  his  long-handled 
mallet  he  now  drives  the  spoke-tenon  into  the  hnb-mortise  until  the  shoulder  is  close 
to  the  surface  of  the  hub ;  then  with  the  chisel  cuts  into  the  hub  around  the  spoke 
shoulders,  so  that  the  latter  will  settle  w**11  into  the  hub  surface,  and  finally  drives 
the  spoke  home.  After  the  spokes  are  all  driven  and  glued  spots  cleaned  off,  the 
wheel  is  taken  to  a  spoke  cut-off  machine  and  the  spokes  cut  down  to  proper 
lenprth  for  height  of  wheel  ordered ;  then  to  a  tenoning-machioe,  which  cut«  tenons 
on  the  upper  ends  of  the  spokes  to  fit  holes  bored  in  the  rims;  then  to  a  "rimming- 
horse,''  where  the  rims  are  driven  on  and  dowels  put  into  their  ends  to  hold  them 
evenly  together  while  being  finished  up  by  hand  and  smoothed  off;  then  the  wheel  is 
taken  to  a  treading-machine  and  the  tread  planed  off  smoothly  for  the  tire.  The  qual- 
ity-mark and  maker's  name  are  then  stamped  on  front  ends  of  hubs,  and  the  wheel  ia 
ready  for  the  market. 

The  processes  the  parts  go  through  from  beginning  to  end  average  about  sixteen 
each,  and  in  putting  together  to  form  the  wheel  about  twelve  more,  making  a  total 
of  some  sixty  operations  to  produce  a  finished  wheel,  ready  for  ironing  and  painting. 
Nearly  everything  is  done  by  machinery,  there  being  about  one  hundred  and  sixty 
machines  that  run  by  steam-power,  besides  some  that  do  not.  Labor  represents  about 
60  per  cent,  and  rough  material  about  40  per  cent,  of  total  cost,  of  the  products.  The 
lumber  is  received  mainly  from  the  sea-coast  States,  beginning  with  Connecticut  and 
ending  with  North  Carolina  for  hickory.  For  white  oak  and  elm  Connecticut  and 
Massachusetts  chiefly.  All  timber  is  cut,  as  a  rule,  in  the  fall  and  early  winter, 
when  it  is  far  more  solid  and  perfect  than  at  any  other  season. 

Mr.  Bradley  further  says : 

While  there  are  millions  of  acres  of  forest  (first  growth)  hickory  and  oak,  the  sup- 
ply of  second  growth  is  limited,  and  costs  at  present  about  three  times  as  much  as 
forest.  The  latter  is  used  largely  in  cheap  wheels,  and  wheel  parts,  but  will  not  sat- 
-isfy  the  requirements  of  good  work.  For  the  latter,  second  growth,  which  is  far 
toitgher  and  more  durable,  only  will  answer,  and  therefore  that  should  be  husbanded. 
A  substitute  for  hickory  hoop-poles  (which,  besides  being  used  for  hooping  casks, 
&o.,  here,  are  also  exported,  I  am  informed)  should  be  found  as  soon  as  possible.  The 
cutting  of  "  baby  "  hickory  trees  or  saplings,  from  four  to  ten  years  old,  should  be  dis- 
couraged, as  the  second-growth  hickory  supply  is  liable  to  become  a  serious  question 
in  the  near  fiitnre,  unless  systematic  efforts  are  soon  ynade  to  prevent  waste  of  what 
we  now  have,  and  to  encourage  its  further  propagation  and  cultivation. 

Ohio  manufacturers  draw  the  bulk  of  their  supplies  from  their  own  or  contiguous 
States ;  spoke-timber  comes  from  Ohio  and  Indiana ;  hub-timber,  Ohio,  Pennsylvania, 
and  New  York  :  rims,  Ohio,  Indiana,  and  Kentucky.  Some  hubs  are  manufactured 
from  gum-wood,  or  sometimes  from  oak,  though  elm  is  most  commonly  employed. 

BdacellaneouB. 

An  **evolute"  or  piece  of  white  ash  timber,  2  by  4  inches,  rolled  into  a  complete  * 

spiral,  as  an  example  of  difiicult  bending,  W.  G.  Shepard  &,  Co.,  New  Haven, 

Conn. 
One  sample  of  white-ash  bent  work,  broken  to  show  interweaving  of  wood  fibers, 

the  result  of  wood  bending  by  end  pressure,  W.  G.  Shepard  &  Co.,  New 

Haven. 

Trucks  and  skids. 

Store  and  railroad  trucks,  in  rock  elm  and  hickory  grown  in  Michigan.  Presented 
by  the  United  States  Truck  Company,  of  Detroit,  Mich.  First-growth  woods 
only  are  used. 
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D. — HARNFS8  WOOD-WORK. 
Saddle-trees. 

A  Dumber  of  samples  were  n  ceived  from  Miller  &  BnchaDan,  Front  street,  Cln- 
ciDDatiy  Ohio. 

These  are  manufactured  from  oak,  elui,  hickory,  ash,  or  whitewoocl; 
sometimes  beech  and  sweet  ^um,  though  poplar  is  the  most  cominoD. 
The  saddle-tree  business  has  declined  somewhat  in  recent  years,  partly 
owing  to  the  fact  that  there  are  fewer  saddle-trees  in  use,  but  neverthe- 
less, it  is  estimated  that  the  twelve  principal  factories  reported  give  em- 
ployment to  some  four  hundred  persons,  and  represent  an  invested  cap- 
ital of  a  quarter  of  a  million  dollars. 

Machines  used  in  this  industry  are  chiefly  crosscut,  rip,  and  band 
saws,  tenoning  and  boring  machines.  After  the  wood  work  is  made,  the 
trees  are  covered  with  rawhide,  or  with  mosquito  netting  pasted  on, 
and  these  are  strapped  with  iron;  the  trees  that  are  hide-covered  are 
usually  nailed  together,  but  the  other  kinds  are  joined  with  glue,  and  if 
the  lumber  is  not  seasoned  is  thoroughly  kiln-dried.  The  labor  is  about 
two-thirds  of  the  total  cost.  The  lumber  supply  comes  from  Indiana^ 
Ohio,  and  ^\'est  Virginia.  A  manufacturer  in  Central  Ohio,  who  uses 
oak  and  elm,  says  large  brash  trees  of  old-growth  oak  furnish  excel- 
lent timber  for  the  purpose,  the  heart  of  the  tree  being  excluded.  Elm 
is  also  used,  and  sometimes  preferred,  because  it  is  less  liable  to  split. 
When  poplar  is  used  it  must  be  clear  and  soft  and  first  class. 


Pateot  *'Mine  and  lumber  hame"  from  white  oak,  preBented  by  Thomas  Beadle 
&  Sod,  Philadelphia. 

Hames  are  made  from  white  ash,  oak,  maple,  hickory,  and  rock  elm. 
Wood  must  be  of  best  quality,  clear  and  tough,  and  should  be  cut  in 
the  winter  season.  All  parts  of  the  lower  portion  of  tree  used.  The 
lumber  goes  through  fifteen  different  hands  or  processes  before  reach- 
ing the  finished  hame,  though  a  manufacturer  of  steam-bent  hames 
says:  "  These  are  handled  twenty-five  to  thirty  times  from  the  slitting- 
saws  to  the  packing  boxes:'^ 

Btirxnps. 

Block  stirrups  of  horse-chestnut.     Donated  by  O.  V.  Flora,  Madison,  Ind. 

White  ash,  black  ash,  hackberry,  and  other  woods  are  also  used.  The 
stirrups  are  steam-bent,  requiring  a  half  a  dozen  different  operations 
in  manufacture,  labor  representing  about  one-half  cost  of  goods  when 
ready  for  market.  Suitable  timber  for  this  purpose  is  said  to  be  scarce. 
They  are  sold  principally  South  and  West. 

'Whip-stocks. 

Whip-stock  in  holly  and  Osage  orange.    Presented   by  Messrs.  Schneider  and 
Pachtnian,  of  Philadelphia,  Pa. 
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m.— IMPLEMENTS  OF  INDUSTBT. 

luto  this  division  are  grouped  such  machines  or  tools,  wholly  or  in 
part  of  wood,  as  are  used  by  man  in  purely  industrial  pursuits  or  in 
economizing  human  labor.  For  convenience  the  synopsis  is  arranged 
by  occupations  as  follows  : 

A. — Mining  and  excavating  :  Winch  or  windlass  of  hickorv  and  oak,  or  otber  firm 
woods;  ladders,  oak  and  spruce,  usually;  pick,  shovel,  and  otber  handles  in 
hickory  and  white  ash.    (See  also  Shaft-sinking,  Architecture,  and  Building.) 

B. — Farming  and  dairying:  Windmills,  pine,  Norway  pine;  agricultural  imple- 
ments, in  part  of  oak,  ash,  maple,  hickory,  whitewood,  and  pine;  bee-hives  and 
frames,  pine,  bass-wood,  and  poplar ;  churns  and  butter-workers,  pine,  sprncer 
maple,  bass-wood,  poplar;  dairying  implements  in  various  woods. 

C. — Surveying:  Parts  of  tripods,  rods,  &c.,  maple,  cherry,  white  birch,  &c. 

D. — Wood-working  :  Carpenters*,  cabinet-makers',  and  bouse- builders'  tools  or  parts 
of  tools,  in  various  woods,  as  shown  below. 

E.— Printing  and  engraving  :  Cases,  cherry  and  whitewood  ;  "  furniture  "  and  reg- 
let,  cherry;  type,  border,  and  rule,  rock  maple,  cherry,  and  pine;  engraver's 
woods. 

F. — Spinning  and  weaving  :  Parts  of  looms,  shuttles,  persimmon,  &c. ;  spools  and 
bobbins,  maple,  white  birch,  apple,  &c. 

G. — Miscellaneous. 

A.— Mining  and  excavating. 

This  group  was  not  represented  except  in  pick  and  shovel  b»ndTe9^ 
which,  for  convenience,  are  placed  with  '^Articles  relating  to  trade  ; 
0. — ^Turned  articles." 

B. — Farming  and  dairying. 

Agricultural  implements  (parts). 

Scyf he- snaths,  plow-handles,  and  cradle-  fingers,  in  hickory  and  white  oak.     Con- 
tributed by  Peltou  &  Abell,  Lowville,  N.  Y. 

In  manufacturing  scythe-snaths  only  young  growth  wood  is  used,  and 
as  all  knotty  wood  and  all  heart  wood  is  rejected  only  a  small  portion 
of  the  tree  is  used.  The  material  for  the  snath  is  split  out  of  the  right 
size  to  round  up  2^  inches  at  one  end  and  1^  at  the  other,  and  5^  feet 
long ;  they  are  then  put  in  shape  for  the  drawing-knife  by  having  the 
surplus  wood  taken  off  with  a  band-saw,  then  shaved  by  hand  roun<) 
and  as  near  a  true  taper  as  can  be  ma4le  by  hand  ;  they  are  them  steamed 
until  warmed  thoroughly  through,  and  forced  into  a  cast-iron  form  of  the 
proper  shape  and  put  into  a  dry-kiln,  where  they  remain  until  thor- 
oughly dry ;  then  plane<l  by  hand  with  a  spoke-shave  until  perfectly 
round.  The  irons  are  then  fitted  and  they  are  finished  upon  the  sand 
belt,  varnished,  and  packed  for  sale. 

Black  cherry  is  sometimes  used  for  the  purpose.  There  are  said  to 
be  fourteen  snath  and  cradle  manufacturers  in  the  country,  which  are 
united  in  an  association. 

Plow-handles  are  usually  made  from  first   quality,  clear,  straight^ 
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grained  white-oak  lumber.  After  passing  through  several  saws  from 
the  log  to  the  handle  strips,  the  pieces  go  to  a  concave  saw,  which  cats 
a  circular  strip  a  foot  in  length  from  one  end ;  another  machine  shapes 
the  ^'hand  hold,"  after  which  the  ^'strips"  are  placed  in  the  dry-sheds 
to  season  (from  four  to  six  months).  Then  they  are  steamed,  bent,  and 
upper  edge  rounded  by  machinery,  polished,  and  finished. 

The  wood  that  enters  into  farm  implements  comprises  but  four  kinds 
chiefly:  hickory,  oak,  white  ash,  and  poplar.  Rock  elm,  bass- wood,  and 
hard  maple  are  used  to  some  extent,  particularly  in  the  West,  while  pine 
is  sometimes  employed  for  special  parts.  A  large  establishment  in 
Michigan,  which  manufactures  plow-cultivators,  harrows,  and  a  line  of 
similar  implements,  gives  the  follow^ing  as  the  proportions  of  the  differ- 
ent kinds  used  :  White  oak  50  per  cent.;  rock  elm  three  fourths  of  the 
remainder,  and  hard  maple  about  12  per  cent.  The  proportion  of 
material  to  labor  in  this  class  of  manufactures  is  about  one-eighth  to 
seveu-oighths.  An  Ohio  concern  manufacturing  twenty  thousand  im- 
plements annually,  and  consuuiiug  several  millions  of  feet  of  lumber, 
uses  over  50  per  cent,  of  white  ash  (Ohio),  nearly  35  \>ev  cent,  of  poplar 
or  wliitewood  (Kentucky  and  Tennessee),  the  remainder,  a  little  over 
5  per  cent,  each,  white  oak  and  hickory  from  Ohio. 

This  lumber  is  first  and  second  growth,  cut  at  all  seasons  of  the  year, 
and  all  parts  of  the  wood  used  that  are  sound  and  good.  The  woods 
average  in  price  $20  to  $25  per  thousand  feet  in  plank.  The  waste  is 
about  10  per  cent. 

It  is  not  generally  known  that  the  lumber  from  which  i)lowbeam8  are 
made  is  air-seasoned  from  one  to  two  years  after  being  rough  sawn  into 
the  shape  of  beams,  a  shed  being  used  for  the  purpose.  When  finally 
finished  the}'  are  given  a  heavy  coat  of  linseed  oil,  and  lastly  varnished. 

The  J.  I.  Case  Manufacturing  Company,  which  uses  about  four  mill- 
ion feet  of  lumber  annually  in  the  manufacture  of  its  threshers,  horse- 
powers, and  saw-mills,  draws  its  supplies  from  the  following  souices: 
Pine  an<l  bass  wood,  Wisconsin  ;  ash,  elm,  and  maple,  Michigan  ;  oak, 
(and  some  ash),  Indiana;  poplar,  Kentucky  and  Tennessee. 

This  company  reports  some  nineteen  factories  engaged  upon  this 
special  line  of  agricultural  implements,  with  an  estimated  capital  of 
$15,000,000. 

'Windmills. 

Parts  of  windmiUs,  in  white  ash  and  Michigan  white  pine.     Donated  by  B.  8. 
Williams  &.  Co.,  Kalamazoo,  Mich. 

There  is  no  special  process  or  machinery  employed  In  manufacturing 
wind-engines,  ordinary  wood-working  machinery  being  used.  The  ash 
rims  or  felloes  to  the  wind  wheels  are  steamed  and  bent,  then  dried  and 
cut  to  shape,  and  afterward  soaked  in  hot  linseed  oil,  to  make  them 
more  durable.     Norway  pine  is  sometimes  used. 

Pumps. 

Most  common  wood  used  is  .vellow  poplar,  oak  being  employed  for 
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handles.  The  necessary  inacbines  are  swiugsaws,  ripping-saws,  tenon- 
machines,  machines  for  making  smooth  valve  seats ;  augers  for  boring 
tubing  and  spout-holes;  lathe;  machine  for  dressing  buckets;  ream- 
ers, slotters  for  setting  brackets.  The  lumber  passes  through  about 
eighteen  processes  (or  rather  hands)  before  it  is  worked  into  a  complete 
pump,  ready  for  shipping.  It  is  usual  to  thoroughly  steam  all  material 
after  it  is  bored  and  machine  work  is  done  on  it.  This  removes  the  sap, 
as  it  dries  out  rapidly  and  prevents  bad  effects  on  water.  The  labor,  in- 
cluding clerks,  foremen,  &c.,  represents  about  one-third  of  cost  of 
product. 

A  pump  manufacturing  firm  at  Oreencastle,  Ind.,  makes  the  follow- 
ing interesting  statement: 

The  very  best  qaality  of  clear  poplar  laiiiber  is  required  for  pump  manufacture. 
The  timber  employed  is  amoug  the  most  valuable  varieties  grown  in  our  country,  and 
^hile  it  is  better  adapted  to  the  making  of  pumps  than  any  other  timber  we  know  of^ 
it  is  also  so  well  adapted  to  nearly  all  purposes  for  which  timber  is  used  that  the  de- 
mand on  it  has  been  so  great  that  it  has  become  nearly  exhausted  in  every  section  of 
the  United  States  where  it  was  found  in  greatest  abundance.  The  main  supply  that 
is  left  will  be  found  in  a  few  of  the  Southern  StatoH,  and  within  one  or  two  decades 
it  will  be  exhausted  there.  Our  supply  here  is  practically  exhausted,  and  we  expect 
from  this  time  forward  to  get  most  of  the  supply  from  the  South. 

An  association  of  pump-makers  was  formed  in  1880,  including  90  to  100  factories, 
with  estimated  capital  of  $1,000,000,  and  employing  some  1,200  hands. 

In  connection  with  pumps,  I  may  mention  an  industry  peculiar  to  the 
oil  regions  of  West  Virginia,  the  manufacture  of  "sucker- rods"  from  ash 
and  hickory,  used  as  connecting-rods  for  pumping  oil-wells.  The  logs 
are  cut  28  feet  long,  and  must  be  clean,  sound,  and  A  No.  1  in  every 
respect.  They  are  sawed  into  strips  1-^  inches  square  at  one  operation, 
ou  an  automatic  mill  (two  saws,  one  running  perpendicularly,  the  other 
horizontally).  They  are  then  run  through  a  four-sided  molder  or  planer, 
made  l^^  octagon,  and  then  are  ready  for  market.  No  heart-wood  can 
be  used. 

The  superintendent  of  the  Rowlesburg  Wood  Works,  liowlesburg, 
West  Va,,  says : 

For  the  past  twenty  years  the  Pennsylvania  oil  regions  have  drawn  on  Ohio  for 
supply  of  above  goods.  limber  about  used  up.  I  have  experimeuted  with  yellow 
pine,  and  find  it  adapted  and  eventually  it  will,  I  think,  be  used. 

Bee-hives,  and  parts. 

Bee-hive  of  Michigan  white  pine  ;  brood  and  wide  frames  of  pine,  bass-wood,  and 
white  wood.    Donated  by  A.  I.  Root,  Medina,  Ohio. 

Mr.  Root  states  that  nearly  every  grade  of  Michigan  pine  and  usual 
log  run  of  bass-wood,  winter  cut,  is  used.  Bass-wood  and  poplar  come 
from  Ohio.  Prices  average  $10  to  $40  per  M  for  pine,  and  $10  to  $20 
for  other  woods ;  there  has  been  an  increase  of  25  per  cent,  in  cost  of 
bass-wood  in  ten  years.  Notwithstanding  the  increase  in  cost  of  bass- 
wood,  Mr.  Root  is  of  the  opinion  that  the  supply  will  be  equal  to  the 
demand  for  a  long  time  to  come,  as  it  grows  rapidly  and,  compared  with 
other  kinds  of  lumber,  is  but  little  used  by  manufacturers;  in  fact,  he 
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says,  there  appears  to  be  more  oflfereil  now,  and  of  better  qaality  than 
ten  years  ago. 

There  are  about  fifteen  manufactories  in  the  United  States;  capital  i 
and  hands  employed  not  estimated.  I 

■ 

Chums  and  butter- workers. 

These  are  of  infinite  variety,  employing  many  forms,  incladin^  som€  i 
that  would  classify  the  manufacture  with  cooperage.    Yellow  poplar,  . 
pine,  maple,  bass-wood,  and  black  birch  are  the  woods  commonly  ased, 
poplar  and  pine  being  employed  for  receptacle  and  the  other  woods  for 
frames  and  parts. 

Rake,  fork,  hoe,  and  other  handles.  (See  Articles  relatiug  to  trade;  C. — Turned 
goods. ) 

Usually  turned,  one  machine  only  being  used;  after  wood  is  brought  , 
into  rough  state,  care  must  be  used  after  turning  to  keep  the  handles 
in  a  dry,  dark  place. 

Oz-bows. 

'*  In  the  manufacture  of  ox-bows,  sap-wood  of  hickory,  with  the  inner 
bark  on  each  piece,  is  only  used." 

C. — Surveying. 

Tripods. 

Com  pass- tripod  in  cherry ;  extension  tripod  in  yellow  birch.    Presented  by  W.  & 
L.  E.  Guriey,  514  Fulton  street,  New  York. 

Rods. 

One  New  York  rod  in  hard  maple ;  one  Troy  rod  in  cherry ;  architect's  rod  in 
Diaple,  W.  &  L.  £.  Gnrley,  as  above. 

This  firm  also  manufactures  drawing  instruments,  T-squares,  flag- 
staffs  or  rangingpoles,  drawing-boards,  packing-boxes,  &c.,  using  the 
best  straight-grained  lumber  in  cherry,  maple,  beech,  pine,  and  spruce. 
Considerable  mahogany  is  also  used  for  instrument-cases.  The  plant 
of  an  establishment  of  thisliind  includes  power  planing-machines«  joint- 
ing-machines, circular  saws,  with  all  the  modern  attachments,  shaping- 
machines  with  dovetailing  attachment,  gig-saws  with  adjustable  tableSr 
gauge-lathes  for  turning  tripod  legs,  and  sandpapering-machines. 

Cheaper  forms  of  tripods  are  sometimes  made  of  white  ash,  and  in- 
strument cases  of  cherry. 

D. — Wood-working  tools. 

Plane -blocks. 

One  set  of  seven  bench-planes  in  beech  and  apple,  illnstrating  different  stages  of 

manufacture.     H.  Chapin's  Sons,  Pine  Meadow,  Conn. 
One  set  from  John  Cotton,  247  Soatb  Second  street,  Philadelphia. 
One  set  from  Auburn  Tool  Company,  Anburn,  N.  Y. 
Large  collection  of  bench  and  other  forms  of  planes  in  series,  from  Sandnskr 

(Ohio)  Tool  Company. 

The  woods  employed  in  this  series  are  white  beech,  apple,  hard  mapl^*, 
oak,  hickory,  and  foreign  woods,  such  as  rosewood,  ebony,  lignum-vit®, 
&c.    In  addition  to  planes,  the  Sandusky  Tool  Company  manufactures 
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all  descriptions  of  cabioet- makers'  implements,  planters'  hoes,  awls,  and 
other  small  tools,  ice-tools,  bench-screwn,  hoe,  hatchet,  hammer,  and  saw 
handles,  and  coopering  instruments.  From  two  to  three  hundred  car- 
loads of  white-bi^ech  timber  are  required  for  planes,  which  is  cut  in  the 
northwest  counties  of  Ohio  and  Michigan. 

The  ash  for  10,000  dozen  of  hoe-handles  is  annually  secured  from  the 
adjacent  counties,  while  40  to  50  car-loads  of  sugar-maple  are  annually 
made  up  into  bench-screws  and  similar  wooden  instruments.  Twenty 
to  thirty  car-loads  of  hickory  are  used  in  the  construction  of  handles 
for  small  tools,  while  of  apple,  boxwood,  rosewood,  ebony,  and  lignum- 
vitae  from  50  to  60  tons  are  constantly  kept  on  hand  for  the  manufacture 
of  croquet-balls,  fancy  planes,  panel  floors,  &c.  A  stock  of  beech  and 
maple  is  kept  for  two  ^'ears  aheail,  which  by  additional  dry  kiln  facili- 
ties is  most  thoroughly  seasoned  before  being  used,  for  if  the  slightest 
bit  of  heart- wood  appears  in  the  cut  the  plane  is  marked  a  second.  The 
sap  or  white  part  of  thrifty  second-growth  trees  is  chiefly  used. 

Wood  Boxevra. 

Series  of  wood  screws,  clatnps,  &c.,  from  Milton  Aldrich,  Lowell,  Mich.  Screws 
of  whit-e  hickory;  frames,  beecb,  white  birch,  and  hard  maple.  Also  set  of 
screws  from  Anbarn  Tool  Company. 

A  good  quality  of  hickory  is  required,  but  not  confined  to  second 
growth.  Mr.  Aldrich  writes  that  the  hickory  used  in  his  establishment 
comes  from  Maine,  New  Hampshire,  Massachusetts,  Ohio,  and  North 
Carolina,  and  costs  from  $50  to  9150  per  thousand.  The  beech,  birch ^ 
and  maple  are  received  from  home  sources.  In  making  wooden  screws- 
the  log  is  first  cut  to  proper  lengths,  split  through  the  center,  and  the 
pieces  sawed  out  as  desired.  These  are  stored  for  a  season,  then  taken 
and  treated  with  steam  and  dried,  it  beii»g  desirable  to  dry  as  far  as  pos- 
sible by  natural  heat.  When  dry  they  are  returned  to  the  factory  and 
worked  Into  the  different  parts  which  go  to  make  up  the  wooden  screws. 
Woods  pass  through  planing-machines,  lathes,  cutting-machines,  a  bor- 
ing-machine, sandpapering,  beading,  and  grinding  machines,  screw 
tools.  &c. 

The  wastage  is  30  per  cent,  for  the  logs  or  planks,  with  a  subsequent 
loss  of  10  per  cent,  for  dimensions. 

Bpiilt-levelB. 

In  cherry,  from  H.  Chapiu's  Sons,  Pine  Meadow,  Conn. 

Spirit  or  mechanics'  levels  are  usually  made  of  mahogany  or  rose- 
wood, or  some  of  the  denser  foreign  woods.  When  native  woods  are 
employed,  however,  black  cherry  is  preferred,  of  the  best  quality,  heart- 
wood  only  of  old  growth  being  used.  Messrs.  Stratton  Brothers,  of 
Greenfield,  Mass.,  state  that  only  about  20  per  cent,  of  native  lumber  is 
used  in  this  industry. 

Oaugea. 

A  series  in  maple  was  contribnt^il  by  H.  Chapin's  Sons,  Pino  Meadow,  Conn.. 
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Rules. 

BasK-wood  foot-rules  for  advertising  purposes,  Miltoo  'Bradley  A  Co.,  Springfield, 

Mass. 
Apple-wood  rules  from  H.  Chapiu's  Sous,  as  above. 

These  advertising  or  penny  rules  are  made  in  two  styles,  the  interna- 
tional with  metric  system,  and  the  ordinary  mechanics'  rule  in  inches 
and  subdivisions  from  fifths  to  sixty -fourths.  The  advertisement  i$ 
printed  upon  the  back. 

Mallets. 

Series  of  hickory  mallets,  from  the  Saudusky  Tool  Company. 

Saw'-handles. 

A  large  series  of  saw-handles  was  donated  from  H.  Disston  &  Sous,  Philadelphia. 
Outside  wood  only  is  used,  the  kinds  being  apple,  beech,  cherry,  aod  black 
walnut. 

Other  handlea.  (See  Articles  relating  to  Trade ;  C. — Turned  articles.) 


E. — PRINTlNa  AND  ENaEAVING. 
Wood  type. 

One  large  series  of  wood  type  letters,  borders,  &:c.,  in  hard  maple,  handsomely 

mounted.     William  H.  Page  Wood  Type  Company,  Norwich,  Conn. 
Wood  type  in  hard  maple,  from  Hamilton  &,  Katz,  Two  Rivers,  Wis. 

Mr.  George  C  Litchell,  president  of  the  William  H.  Page  Wood  Type 
Company,  in  reply  to  the  request  for  information,  makes  the  following 
interesting  statements : 

We  manufacture  wood  type,  borders,  quoins,  printer's  furniture,  engraver's  woods, 
job  sticks,  and  wood  rules,  using  rock  maple  for  wood  type  and  borders,  boxwood  and 
hickory  for  quoins,  cherry  and  pine  for  furniture,  boxwood,  mahogany,  piue,  and 
rock  maple  for  engraver's  woods,  mahogany  for  job  sticks,  rock  maple  for  wood  rul6». 
Rock  maple  and  hickory  are  received  from  Connecticut,  the  boxwood  from  Turkey, 
and  the  cherry  from  Pennsylvania;  our  piue  comes  from  Michigan,  and  laaliogaoy 
from  Cuba. 

The  rock  maple  and  white  pine  for  general  uses  are  first  growth,  ai»d  the  best  wood 
that  can  be  obtained.  It  may  be  explained  that  wood  type,  borders,  and  wood  Tu)ea 
are  used  for  '* show-bill'*  printing;  boxwood,  mahogaay,  piue,  and  rock  maple  for 
engraving  purposes;  quoius  for  locking  up  forms  on  printing  presses;  furniture  for 
spacing  between  lines  of  forms ;  job  sticks  for  setting  up  lines  of  type. 

The  hardest  of  second-growth  rock  maple  is  used  exclusively  for  wood  type,  and  ia 
all  used  alike  without  regard  to  sap,  as  there  appears  in  maple  no  bap  or  part  differ- 
ent from  main  body  of  the  wood.  The  heart  or  center  of  log  is  not  used.  We  prepare 
the  wood  by  cutting  it  up  across  the  grain  in  H  thickness.  The  best  maple  is  native* 
of  Easteru  Connecticut.  We  have  tried  maple  from  other  parts  of  the  country,  but 
none  so  good  as  our  pasture-grown  maple,  the  logs  being  split  through  in  the  mid- 
dle at  a  saw-mill  and  delivered  in  half  logs.    Waste  in  manufacture,  25  per  cent. 

Wood  for  type  is  sawed  up  in  the  green  state  and  first  boiled  in  water,  theu  dried 
about  two  years;  then  subjected  to  fire  heat  for  six  weeks  or  so;  then  dressed  oat 
type  high  and  finished  on  the  one  side  for  face,  and  sawed  into  strips  of  lines  pica  to 
suit  the  size  of  type  to  be  made,  and  then  letters  are  cut  by  machinery,  and  the  last 
process  is  to  look  them  over  and  hand-finish  what  the  machine  does  not  do ;  then  they 
are  oiled  with  linseed  oil  and  packed  and  shipped.  Labor  represents  80  per  cent,  of 
cost. 
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Engraver's  woods. 

The  most  common  wood  Id  nse  is  Turkey  boxwood,  mahogany  being  also  en>- 
ployed  to  some  extent.  Samples  of  engraver's  blocks  in  hard  maple  were 
donated  by  Yandebnrgh,  Wells  Sl  Co.,  New  York  City.  Samples  were  also 
received  in  pine  and  *' American  boxwood/'  Longacre  &  Co.,  Philadelphia, 
Pa. 

(Inquiries  were  made  of  Messrs.  Longacre  Sl  Co.  for  definite  information  concern- 
ing this  wood,  bnt  no  replies  could  be  obtained.) 

Reglet,  furniture,  &c. 

Series  of  cherry  reglet,  &c.,  from  Viindeburgh,  Wells  &  Co.,  Fulton  street,  New 
York.    The  firm  also  contributed  series  of  type  cases. 


P. — Spinning  and  weaving. 

Shuttles. 

Shuttles  in  apple,  dogwood  and  persimmon,  with  wood  in  rough.    Presented  by 
the  North  Carolina  Shuttle  Works,  Bush  Hill,  N.  C. 

Bobbins. 

Collection  of  bobbins  in  hard  maple  from  Michael  Quinn,  3.32  Master  street,  Phil- 
adelphia, Penn. 

Spools. 

A  collection  of  spools  from  L.  H.  Dwelley,  Foxcroft,  Me.;  birch.    (See  also  Articles 
used  in  trade;  C. — Turned  articles.) 

The  following  interesting  letter  is  received  from  Mr.  Dwelley : 

In  compliance  with  yonr  request  of  the  2d  intant  I  herewith  make  a  few  statements 
regarding  spool  manufacture,  the  spools  being  used  principally  for  sewing  silk,  linen 
and  cotton  thread.  I  also  manufacture  turned  wooden  boxes,  and  various  other  ar- 
ticles in  which  only  second-growth  white-birch  wood  is  used,  as  from  its  special  char- 
acter it  can  be  worked  with  greater  economy  than  any  other  wood  known  to  the 
writer. 

White  birch  is  found  in  great  quantities  in  Piscataquis  County,  Maine,  my  sup- 
ply being  obtained  within  a  radius  of  20  miles.  It  is  found  growing  from  size  of  the 
smallest  sapling  to  20  (sometimes  more)  inches  in  diameter  at  a  few  feet  from  the 
ground.  It  is  a  common  practice  to  leave  all  the  trees  standing  that  are  less  than  6 
inches  in  diameter,  thus  cutting  only  the  larger  growth  and  allowing  the  smaller  trees 
to  grow  to  suitable  size  before  being  cut. 

I  am  using  annually  about  2,500  cords  of  this  wood,  making,  when  sawed  into 
squares  of  suitable  sizes  to  make  the  various  sizes  of  spools,  Slu.,  from  1,000,000  to 
1,200,000  feet  (board  measure)  of  spool  stock.  These  square  sticks,  which  are  usually 
cut  in  4-foot  lengths,  are  first  thoroughly  seasoned  in  the  open  air,  after  which  the 
timber  may  be  kept  for  any  length  of  time,  if  not  exposed  to  moisture.  White  birch, 
however,  must  not  be  allowed  to  remain  in  logs  with  the  bark  on  in  hot  weather,  un- 
less kept  in  the  water,  as  it  will  commence  to  decay  in  an  exceedingly  short  time,  ren- 
dering it  unfit  for  use  ;  consequently  I  have  all  my  spool  timber  prepared  during  the 
cold  weather,  of  which  there  is  no  lack  in  this  latitude.  After  the  stock  is  sawed  in 
the  4-foot  lengths  and  properly  seasoned,  the  pieces  are  cut  into  short  blocks  and  then 
are  dried  in  a  hot-air  kiln.  When  again  sawed  a  hole  is  bored  through  them.  One 
whirl  of  the  block  against  a  set  of  sharp  knives,  shaped  by  a  pattern,  makes  the  spool, 
at  the  rate  of  one  a  second.  The  spool-machine  is  fed  by  a  boy,  who  places  the  blocks 
in  a  spout,  throwing  out  all  that  are  knotty  or  defective.  In  polishing,  the  spools 
are  simply  revolved  rapidly  in  drums  and  finish  themselves. 
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G. — Miscellaneous. 


Shoe-lasts  and  boot>trees. 

One  set  of  shoe- lasts  in  second -growrb  sngar-maplti,  contributed  by  Messrs.  Wing 
&  Smith,  Barlington,  Vt. 

Another  set  in  sngar-maple,  persimmon,  and  apple  wood,  from  Crawford,  Cod- 
man  &  Co.,  Dayton,  Ohio.  This  tirm  also  donated  crimpiug- boards  in  mA- 
ple. 

Messrs.  Wing  &;  Smith  state  that  lasts  are  mauufactiired  from  both 
dry  aod  green  maple;  the  dry  is  air-seasooed,  tbe  greeu  by  steam  heat 
the  blocks  dried  by  air  requiring  a  year  or  more  time,  the  green  blocks 
ten  to  fifteen  days. 

They  use  the  Oilman  &  Towuseud  last-grading  lathes,  manufactured 
at  Springfield,  Vt.,  for  lasts ;  for  boot-trees,  those  of  their  own  con8truc- 
tion. 

The  ]>rocess  of  manufacture  is  as  follows :  Logs  are  sawed  iu  lengths 
required  for  lasts  of  the  sizes  we  art)  turning;  split  and  hewn  to  proper 
size,  then  turned,  after  which  they  are  put  in  a  steam  dry-house,  where 
they  remain  from  ten  to  fifteen  days ;  then  put  on  racks,  where  they 
remain  until  wanted  to  finish.  The  finishing  is:  First,  sawing  the 
blocks;  second,  cutting  heels  and  toes;  third,  shaving  same;  fourth, 
scouring  on  wheels;  fifth,  ])olishing;  sixth,  strapping  and  tying  up; 
seventh,  boxing. 

Blocks  dried  by  the  elements  are  not  white,  as  the  process  of  drying 
is  slow,  but  in  the  case  of  steam-drying  they  are  as  white  as  the 
w^ood  in  its  natural  state ;  further,  steam-dried  lasts  are  susceptible  of 
a  very  high  polish. 

This  firm  uses  but  little  persimmon  wood,  owing  to  its  expeusive- 
ness.  Very  few  boot  and  shoe  makers  are  willing  to  pay  the  difference 
in  price,  the  cost  of  the  lasts  iu  the  rough  (turned  lasts)  being  about  30 
cents  per  i>air;  when  finished  maple  lasts  can  be  sold  for  20  cents.  Birch 
lumber,  such  as  used  for  crimps,  costs  about  $30  per  1,000  feet.  All 
turned  lasts  require  models  for  the  lathes,  and  the  same  must  be  made 
by  hand.  Good  last-model  makers  require  many  years'  experience. 
The  eye.  has  much  to  do  in  making  a  good  model,  as  well  as  taste. 
Fashions  change  so  often  a  model-maker  must  be  able  to  make  any 
style  required,  and  he  must  also  be  a  person  of  quick  perception  and 
possess  an  artistic  eye.  Special  lasts  for  deformed  feet  are  often  re- 
quired. 

Messrs.  Crawford,  Coffman  &  Co.  state  that  they  use  the  lower  aud 
clean  part  of  rock-maple  trees,  principally,  cut  at  all  seasons,  though 
they  think  the  lumber  is  best  cut  between  June  and  November.  The 
sap-wood  forms  the  main  body  of  the  last,  leaving  only  a  small  amouut 
of  heart,  usually  none,  on  the  top  of  the  last.  It  is  further  stated  that 
the  seasoning  process  is  a  difficult  and  delicate  one,  owing  to  the  liability 
of  checking,  or  injuring  the  fiber  of  the  wood.  If  dried  too  slowly  it 
takes  a  stain ;  or  if  dried  too  rapidly,  the  wood  becomes  porous  aud 
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brittle.  The  last,  from  the  log  of  wood  to  a  fi Dished  article,  passes 
tlirough  or  over  about  sev^eo  machines  and  fourteen  distinct  operations, 
labor  being  about  50  per  cent,  of  the  cost. 

There  are  said  to  be  some  seventy  or  more  last-making  establish- 
ments in  the  United  States,  with  an  invested  capital  of  $1,000,000. 

Shoe -pegs. 

Shoe-pegs  are  made  from  white  and  silver  birch  and  white  maple, 
only  the  best-selected  bodies  of  trees  being  used.  The  wood  is  cut  and 
hauled  as  wanted,  the  sap-wood  being  used,  and  the  heart  or  red  part 
removed  and  thrown  away. 

A  New  Hampshire  shoe-peg  manufacturing  firm  that  produces  40,000 
bushels  annually  uses  second-growth  birch,  which  is  considered  a  quick- 
growing  timber;  and  it  has  been  found  that  the  supply  equals  the  de- 
mand in  the  particular  section  where  the  mill  is  located.  The  wood  is 
worked  green  and  seasoned  in  the  process  of  manufacture.  A  shoe-peg 
goes  through  eighteen  different  bands  or  processes,  and  75  per  cent,  of 
cost  is  labor. 

There  are  not  over  ten  shoe-peg  factories  in  the  land,  employing  per- 
haps 200  hands,  and  with  a  capital  of  $125,000  to  $150,000.  Large 
quantities  of  shoe-pegs  are  exported. 

Hat-blocka,  wig-blocks,  &c. 

Collectiou  of  wig-blocks  in  gum ;  hat-block  aud  hat-flanges  in  poplar,  curliug- 
boarjd  in  poplar;  hat-8tretche»  (wood  unknown),  manufactured  by  Christiaa 
>iouiienberger,  323  Race  street,  Philadelphia,  Pa. 

Mr.  ^onnenberger  makes  the  following  interesting  statement  re- 
garding hat-blocks: 

Fur  our  work  the  wood  must  be  perfect,  as  cracked  lumber  we  cauuot  use.  Indiana 
poplar  is  preferred,  though  i  t  is  getting  very  scarce,  so  that  we  are  obliged  to  buy  it  three 
and  four  years  in  advance  in  order  to  have  it  properly  seasoned.  The  wood  is  placed 
in  a  room  with  coal  iire  burning  night  and  day  to  dry  it.  The  different  machines 
through  which  a  hat-block  passes:  band-saw;  circular  saw ;  gig-saw;  planing-ma- 
chine  ;  turning-machine;  oval-machine;  curviug-machine,  then  finished  by  hand, 
passing  through  four  hands.  Other  manufactures  are  :  flanges  used  for  shaping  the 
brim  of  felt  hats;  curling-boards  for  shaping  brim  of  silk  hats;  stretchers  for  en- 
larging hats;  hat-sets,  used,  one  to  lengthen  and  one  to  widen  a  hat,  accot-ding  to 
8hape  of  wearer'ej  head. 

IV._nS£S  OF  WOODS  IN  ARTICLES  RELiTIHG  TO  TRADE. 

Into  this  division  are  grouped  a  large  class  of  articles  used  in  trade, 
the  majority  of  which  find  employment  only  as  packages  or  receptacles 
for  merchandise,  and  many  of  which  are  used  but  once,  and  then  thrown 
away  or  destroyed.  In  some  instances,  however,  as  with  certain  kinds 
of  cooperage,  basket  work,  or  measures,  their  use  in  store  or  warehouse 
may  be  more  or  less  continuous.  Among  exceptions  should  be  noted 
hardwood  veneers,  which,  on  some  accounts,  might  be  more  readily 
classed  with  furniture  but  for  the  fact  that  veneers  or  thin-cut  woods 
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are  used  at  the  present  time  In  so  many  different  forms  directly  relat^np 
to  trade.    The  groap  of  wood  industries  is  arranged  as  follows: 

A. — Cooperage  (shooks,  staves,  beads,  and  hoops) :  Tanks  and  vats,  cedar,  spmcf, 
white  and  yellow  pine,  cypress;  sngar-hogsheads,  oak, maple,  beech,  and  birch; 
flonr,  frnit,  and  provision  barrels,  red  oak,  ash,  bas8> wood,  white  oak,  red,  whitr. 
and  rock  elm,  beech :  heads,  bass-wood,white  and  red  oak,  ash,  maple,  birch,  bntt-er- 
nut,  hickory, and  poplar ;  fish  and  lard,  second-growth  white  pine,  d^^c. ;  molasseg. 
sugar,  and  liquor,  white  and  red  oak,  elm  chiefly  ;  simp,  bass-wood,  pine,  oak,  and 
other  hard  woods ;  naii- casks,  spruce  with  pine  heads;  butter  tubs  and  firkini^ 
oak,  spruce,  hemlock,  ash  ;  fishkegs,  maple,  pine,  ash,  &c. ;  spioe-kegs,  chestnut: 
oyster-tubs,  spruce  and  oak  ;  paint  and  lead  tubs,  kegs,  and  pails,  white  an<l  red 
oak;  pails,  tubs,  &c.,  for  domentic  use,  oak,  ash,cedar,  cypress,  pine,  and  sprnce- 

B. — Split  and  shaved  woods  :  Wood  measures,  sieve-rims,  &c.,  oak,  beech,  and  maple 
commonly,  sometimes  bass,  poplar,  cherry,  and  white  birch ;  cheese-boxes,  oak 
and  elm,  white  elm.  bass-wood,  and  poplar  headings ;  basket  work,  oak,  ash,  pine. 
&.C. ;  barrel-hoops,  oak,  ash,  elm,  hickory,  and  various  hard  woods;  fish-fyke^, 
hickorv  and  oak. 

C. — TuRXED  Articles:  Handles  in  various  woods,  wooden  pill  and  chemical  pack- 
age boxes,  white  birch;  match-boxes,  pine,  poplar,  Slc]  package  cases,  white 
birch;  bungs  and  plugs,  poplar,  pine,  Slc;  button-molds,  maple  and  birch:  j 
faucet-s,  beech,  birch,  and  maple  ;  dowells,  maple,  white  and  yellow  birch,  beech, 
&c.;  sugar  and  other  scoops,  maple  and  willow ;  map,  chart,  and  other  rollers 
with  knobs,  bass-wood,  ash,  cherry,  and  maple;  spool  and  braid  rolls,  ribbon- 
blocks,  &c.,  white  birch. 

D. — Veneicrs:  Furniture  veneers  in  all  hard  woods;  " perforated "  veneer  work  for 
chair-bottoms  and  similar  uses,  ash,  maple,  oak,  walnut,  &c. ;  lard,  butter,  and 
pie  plates  and  trays,  sweet-gum,  beech,  birch,  and  maple  ;  match-boxes  (square  >, 
pine,  beech,  and  birch;  wall  hangings,  all  hard  woodn;  excelsior,  baas- wood, 
birch,  poplar,  cottonwood,  and  buckeye;  paper-backed  inlaid  veeners,  for  dec4>- 
rative  purposes,  all  fancy  woods;  sorreuto  carved  panels,  all  fancy  woods;  busi- 
ness cards,  cross-section,  hard  woods. 

A. — Cooperage. 

Kega. 

One  one-fourth  anchovy  keg  in  maple  wood,  with  willow  hoops;  one  one-half 

gallon  oyster-keg,  ash  throughout;  one  Russian  sardine-keg,  maple   wood. 

with  maple  hoops;  one  spice-keg  (small  size),  chestnut  throughout;  from 

William  S.  Robinson,  New  Haven,  Conn. 
Series  of  white-oak  kegs,  lead  and  paint  buckets,  &c. ,  from  Hill  &  Wright,  £st»t 

Boston,  Mass. 

Tubs  and  paila. 

Oyster-tubs  (sometimes  called  pails),  in  spruce  and  in  white  oak,  with  pine  cov- 
ers; also,  butter-tubs,  in  white  ash,  with  black-ash  hoops ;  William  S.  Robio- 
son  Sl  Co.,  New  Haven,  Conn. 

One  spruce  tub,  use  not  specified,  from  Frank  E.  Vanghn,  Elizabeth  City,  N.  C. 

Spruce  butter-tubs,  Flanders  and  Son,  Parishville,  N.  Y. 

Butter-tubs,  in  white  ash  and  white  oak,  with  hickory  hoops;  presented  by  D. 
C.  Mason,  Fulton  street,  N.  Y. 

While  the  processes  for  maaufactaring  all  kinds  of  cooperage  are  id 
the  iiiaiu  similar,  a  few  descriptive  notes  will  not  be  out  of  place.  Mr. 
W.  S.  Bobinson,  of  New  Haven,  illustrates  the  subject  by  giving  the 
different  steps  in  the  manufacture  of  an  oyster-tub  or  shipping-pail  as 
follows : 
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In  making  oyster- tubs  I  use  nine  machines  besides  the  largo  tub-lathe,  which  is  a 
combination  machine.  Three  and  four  Inch  plank  is  firat  cut  right  length  for  staves 
ou  circular  saw;  then  sawed  in  right  shape  on  barrel-saw,  kiln-dried ;  then  both  ends 
Hawed  off  at  once,  making  it  exactly  right  length  ;  then  sawed  lengthwise,  both  sides 
(jointed  we  call  it)  to  the  right  shape;  then  matched  to  each  other  with  tongue  and 
groove,  like  flooring ;  then  set  up  in  ring  and  put  on  to  the  lathe  one  side  aud  turned 
snioothe  on  the  outside,  and  on  the  other  turned  smooth  on  the  inside,  and  groove 
cut  for  bottom.  Bottom  and  cover  turned  on  another  machine.  Hoops  are  cut  off 
and  two  holes  punched  for  rivets  by  one  machine,  flared  by  another,  and  bent  by 
another.  We  have  a  press  for  making  most  of  the  iron  trimmings,  but  handles,  part 
of  bail-ears,  and  staples  we  buy.  Proportion  of  la^r  to  cost  is  one-half  or  a  little 
less  to  nearly  two-thirds  on  some  sizes.  The  labor  is  a  larger  proportion  of  cost  on 
small  packages  than  large  ones. 

Butter  and  lard  tubs  are  made  from  white  and  black  ash  timber,  bass-wood,  spruce, 
hemlock,  oak,  pine,  elm,  maple,  &c.,  old  trees  being  preferred.  Sometimes  made  of 
sycamore,  though  not  to  any  extent,  owing  to  comparative  scarcity. 

Casks  and  barrels. 

Barrels  in  southern  pine;  Philip  Hirsch,  New  Orleans. 

Oak  and  whitewood  barrels,  staves,  heads,  &c.;  Grand  Rapids  Stave  Company, 

Grand  Rapids,  Mich. 
White-oak  casks  and  yellow-pine  barrels;  from  A.  F.  Page  d^.  Sons,  Blue  Crossing, 

N.  C. 
Barrels,  barrel-hoops,  head-linings,  &.c,]  Burrel  &,  Whitman,  Detroit,  Mich. 
Casks  in  white  oak,  for  beer,  ale,  and  liquors;  Hill  &  Wright,  Boston,  Mass. 

lu  Diaking  a  liquor  or  other  cask,  the  material  is  prepared  in  the  same 
manner  as  described  above  (see  Oyster-tubs).  Staves  are  dre.ssed, 
jointed,  raised  in  truss  hoops,  heated  or  steamed,  ends  pared  and  fin- 
ished, heads  made  and  put  in,  and  after  hooping  it  is  subjected  to  heavy 
air  pressure  from  a  pump  to  ascertain  if  it  is  perfectly  tight.  A  South- 
ern manufacturer  says  that  sap-wood  should  not  be  used  for  liquor 
staves,  though  it  may  be  used  for  pork,  lard,  pickle,  oil,  sirup,  and  other 
casks.  Flour-barrel  staves,  for  the  Minneapolis  trade,  are  made  princi- 
pally from  red  oak,  elm,  ash,  and  bass-wood  ;  barrel-headings  from  bass- 
wood.  The  following  interesting  description  is  given  of  the  necessary 
steps  in  the  manufacture  of  so  simple  an  article  as  the  head  of  a  flour- 
barrel  : 

The  wood  comes  to  the  mill  either  in  logs  or  bolts,  the  latter  being  blocks  of  timber 
split  out  of  the  log  to  the  required  length.  Bolts  cut  from  basswood  logs  38  inches 
in  length,  peeled  and  delivered  to  mill,  where  they  are  cut  in  two,  with  cut-off  saw. 
then  cut  into  cants  five-eighths  of  an  inch  thick  with  heading-saw,  dropped  on  chain 
carrier  and  conveyed  to  cars  in  front  of  dry -kilns,  on  which  they  are  piled ;  then  passed 
ihroiigh  dry-kihip,  requiring  from  forty-eight  to  sixty  hours  to  dry  same;  still  ou  cars 
the  bolts  pass  dowu  track  to  planer  in  heading-mill;  the  pieces  are  then  planed  and 
brought  to  one-half  inch  thickness;  then  jointed  and  pass  to  watchers,  who  pla<.e 
sufficient  number  of  pieces  together  to  make  a  head ;  each  set  of  pieces  is  then  placed 
in  heading-turner,  clamped,  and  circled  to  proper  size.  As  it  falls  from  clamps  the 
pieces  composing  each  head  are  picked  up  by  a  boy  and  placed  in  a  holder,  and  from 
there  they  go  to  the  packer,  where  they  are  done  up  in  bunches  containing  12^  sets  to 
the  bunch ;  iron  straps  sometimes  used,  and  sometimes  tarred  string. 

Tanks, 

One  spruce  tank,  wood  from  Michigan  (made  also  of  cedar,  cypress,  and  hard 
pine) ;  William  L.  Philbrook,  Boston,  Mass. 
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Cooperage  for  household  use. 

Flour  buckets  iu  white  pine  ;  United  States  Truck  Compauy,  Detroit,  Micli. 
White  and  red  cedar  pails  and  tubs  aud  white  cedar  dash-churns;  fi-oni  New  York 

CVdarware  Company,  New  York  City. 
Red  and  white  •edar  tubs ;  Cleitent  &  Dunbar,  Philadelphia,  Pa. 
Wash-tubs  in  white  pine,  water-pails,  flour-buckets,  &c.,  white  pine,  barrel  c<>v- 

ers.  &c.;  Wilder  P.  Clark,  Winchendon,  Mass. 
Ice-creaui  frt^ezer,  pine  :  from  the  White  Mountain  Freezer  Company,  NaA^bu:,. 

N.  H. 

Shooks. 

Sugar-hogsbead  sbooks,  made  priucipally  from  oak,  maple,  birch,  aini 
beecb.  Tbe  liogsbeads  are  mad*^  aud  put  togetber,  tbeu  kuocked  down, 
and  tbe  parts  packed  iu  bundles  ready  lor  sbipmeut  to  sugar  produein-: 
<X)untries.    A  large  Easteru  mauufacturer  writes : 

When  I  went  to  my  trade,  forty- five  years  ago,  we  used  to  get  quite  a  supply  of  stock 
from  Maiuc  aud  New  Hampshire,  particularly  of  red  oak  for  sugar  aud  molasses  sbcM>k.'> 
That  supply  has  ftiiled  us  for  tweuty  years  or  more,  aud  the  shook  trade  for  Cuba  be- 
gone from  Maine  and  across  to  the  West.  Hundreds  of  men  were  formerly  eiuployt- u 
iu  those  two  States,  and  now  there  are  uoue.  Lumber  for  a  shookcosts  about  50  cents : 
labor  about  27  cents.  The  shook  passes  through  four  different  machiues  and  live  haud.^ 
iroui  log  to  finished  article. 

Following  list  of  woods  used  for  cooperage,  with  priucipal  articles  of  mauufactu re: 

WhUe pine. — Pailf;,  tubs, keelers,  churns;  fish,  lard,  and  sirup  packages  (kits,  keg^ 
aud  barrels),  tauks. 

Yellow  pine. — Tanks  aud  vats. 

Spruce.- -'Sail  kegs  and  casks,  lime  aud  cement  barrels,  butter  and  sugar  tub>, 
oyster-tubs,  &  c. 

Poplar. — Churns. 

Coitonivood. — Flour  and  sugar  barrels,  and  barrel-heading. 

CifpresH. — Tanks,  tubs,  aud  vats. 

Bed  cedar. — Pails  and  tubs,  chiefly  for  domestic  use. 

White  cedar  or  juniper. — General  **cedarware,"  as  tubs,  pails,  measures,  butter- 
churns,  tanks,  vats,  and  reservoirs. 

White  ash. — Oyster-kegs,  bnttpr  tubs  and  pails,  liour  and  fruit  barrels,  hoops. 

Black  ash. — Butter  and  lard  packages,  hoops. 

BasHWood. — Sirup-packages,  flour-barrels,  but  mainly  flour-barrel  headings. 

Birchy  (variety  not  stated). — Sugar-hogsheads,  flour-barrels. 

Beech. — Sugar-hogsheads,  lard-packages,  butter  pails  aud  tubs. 

Cheiftnut. — Butter-pails,  spice  and  other  small  kegs,  headings  small  kegs. 

Wild  cherry. — Butter-tubs. 

Elm. — Flour  and  sugar  barrels,  butter-tubs. 

Maple.  —  Flour-barrels,  lard-tubs,  sap-buckets,  butter-pails,  sugar- hogsbeaiK 
shooks),  fish  aud  other  small  kegs,  keg- hoops. 

Butternut. — Flour-barrels. 

Sycamore. — Butter-tubs  and  barrel -headings. 

White  oak. — Shooksfor  molasses  aud  sugar  hogsheads  aud  barrels,  butter-tubs,  bnn- 
and  all  barrels,  kegs  and  pails  for  white  lead,  paiuts,  &c.,  oyster-tubs,  well-bucker.s 
liquor  and  other  casks,  tanks,  aud  barrel-headings. 

Bed  oak. — Flour-barrels,  chieflv. 

Hickory. — Flour-barrel  headings  and  hoop-poles. 

Tbe  quality  of  lumber  varies  witb  tbe  use,  "first  quality"  beiu^ 
usually  reported,  tbougb  iu  some  eavses  manufacturers  are  careful  to 
state  "  best  quality  of  second  growtb,"  tbe  trees  felled  in  tbe  winter 


35 

months.  Little  or  no  difference  is  made  in  the  portions  of  tree  used,  as 
heart  or  sap,  so  the  wood  is  souu'd.  In  some  New  England  manufact- 
ories where  a  cheaper  grade  of  pine  cooperage  is  made  "  sapling  pine  ^ 
of  home  growth,  good,  bad,  and  indifferent,  is  used.  The  sapling  pine 
is  drawn  to  the  mill-yard  cut  in  lengths  of  about  twelve  feet.  Large 
logs  are  split  with  upright  mill-saws  ;  others  cut  in  length  b^'  circular 
saws  leaving  the  joints  or  knots  (which  are  usually  in  circles  about  the 
log)  as  waste  wood.  These  blocks  are  from  fifteen  inches  to  six  inches 
in  length.  After  sawing  into  staves  they  are  piled  in  the  mill-yard,  and 
when  dried  are  packed  in  sheds  until  wanted  for  use,  and  put  in  dry- 
house.  Bottoms  for  pails  and  tubs  are  cut  from  such  lumber  as  seems 
best  adapted  for  the  purpose,  when  sawing  is  being  done,  usually  from 
the  largest  logs. 

A  manufacturer  in  Winchendon,  Mass.,  who  was  asked  his  opinion 
regarding  the  supply  of  white  pine  in  his  State  for  cooperage  purposes, 
says : 

White  pine  is  of  rapid  fj^rowth.  There  are  large  amounts  *p*own  and  cut  in  .thiB 
section,  and  from  some  standpoints  it  may  seem  that  waste  and  destruction  are  going 
on  at  a  fearful  rate,  yet  from  the  best  Information  that  I  am  able  to  obtain  I  judge 
th:it  in  this  town  and  vicinity  there  are  as  matiy  cords  of  sapling  pine  suitable  for  use 
as  there  have  been  at  any  one  time  for  the  past  forfcj''  years;  of  course  old-growth  pine 
8  very  scarce ;  in  f:icf,  all  timber  of  old  growth  is  becoming  very  scarce. 

B. — Split  and  shaved  woods. 

Measures  and  round  nest-bozes. 

Dry  measures,  one  <Jomplete  set;  nest-boxes,  several  sets,  presented  by  Gage  & 

Co.,  Henniker,  N.  H.     These  are:  rims,  white  oak;   bottoms,   white  pine. 
Series  of  fruit,  salt,  and  axle-grease  boxes,  in  pine  and  hard  woods,  from  Thomas 

Anuett,  East  Jaffrey,  N.  H. 

These  boxes  aud  measures  are  made  from  a  variety  of  hard  woods 
that  may  be  cut  iuto  thiu,  broad  strips  and  bent  iu  circular  form. 
Beech,  birch,  white  ash,  elm,  hard  maple,  and  white  oak  are  used  for 
hard-wood  portious,  the  bottoms  and  covers  being  made  of  sapling  pine 
of  native  j^jrowth.  The  pine  log  is  sawed  into  boards  one-fourth  of  an 
inch  thick,  kiln-dried,  planed,  and  then  cut  into  circular  pieces  from 
six  to  ten  indies  in  diameter,  for  tops  and  bottoms  of  the  different 
boxes.  The  hardwood  log  is  sawed  into  blocks,  then  steamed  and 
sliced  iuto  thin  strips  for  the  body  of  the  box.  These  strips  are  bent 
into  circular  form,  the  ends  tacked  together,  and  the  circular  heads 
driven  into  the  bottoms  and  fastened  by  wooden  pegs.  Covers  are 
made  from  narrow  strips  in  a  similar  way.  The  boxes  are  uext  sand- 
papered, which  is  the  finishing  process,  except  for  the  best  qualities, 
which  are  varnished.  The  finished  box  has  passed  tlirough  twelve  dif- 
ferent machines.  Proportion  of  total  cost  representing  labor,  60  per 
cent. 

Bent  wood  is  also  manufactured  into  churns,  white  ash  being  em- 
ployed.   Other  manufacjtures  are  drum-hoops,  banjo,  tambourine,  and 
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basket  hoops,  sieve  hoops,  coal-hoops,  riddle  hoops,  children's  rolliuj:- 
hoops,  and  cheese  bo2((>s.  Ad  Eastern  maDulacturer  stales  that  dniiD 
shells,  formerly  made  from  wood  entirely,  are  now  made  mostly  of  metal 
tin,  brass,  and  German  silver  being  used.  In  the  mannfactare  of  chil- 
dren's rolling-hoops,  beech,  maple,  and  oak  are  largely  used,  lumber 
and  labor  each  amounting  to  one-third  of  cost,  the  remaining  thircl  be- 
ing represented  by  cartage  and  freight  and  profit.  The  following  stage.s 
are  given  in  the  manufacture  of  a  child's  hoop:  (1)  Log  sawed;  (2)  plank 
sawed;  (3)  strip  planed;  (4)  strip  tapered  on  saw;  (5)  strip  split  (mak- 
ing two  hoops);  (6)  edges  planed;  (7)  steamed;  (8)  bent,  12  sizes;  (9' 
tacked;  (10)  laps  smoothed  on  sand-wheel;  (11)  sandpapered;  (121 
nested  or  packed  in  one-half  gross  bunches,  the  sticks  for  driving  them 
being  boxe<l  in  one-half  gross  package  and  secnred  to  inside  of  circles. 
A  rim  and  hoop  manufacturer  of  West  Chesterfield,  Mass.,  makes  the 
following  reply  as  to  parts  of  tree  used : 

Of  maple  we  use  old  growth  for  thin  and  wide  hoops,  where  it  works  well.  For 
banjo  and  other  thick  hoops,  snare-drnm  rims,  &,c.,  we  have  to  use  second-growth 
maple  exclusively,  on  account  of  toughness  and  superior  bending  qualities.  Some- 
times soft  or  white  maple  is  used  in  place  of  second-growth  rock  maple,  but  only  in 
case  of  very  nice  log. 

All  heart  lumber  contciins  more  or  less  knot^,  and  is  of  little  use  for  hoops  of  any 
kind,  and  we  use  it  for  turned  goods  (hammer-handles,  drum-sticks,  and  toy  ball- 
bats). 

Basketa  in  split  wood. 

Mill  baskets  in  white  ash.     Donated  by  E.  H.  Goodrich,  Hinsdale,  Mass. 

These  are  also  ma<le  from  bass-wood  of  first  quality,  cut  at  any  season. 
In  preparing  the  wood  for  basket-making  the  log  is  split  as  near  the  eye 
as  possible,  shaved  to  the  proper  thickness,  pounded  with  a  heavy^  ham- 
mer on  an  anvil;  the  stick  is  then  held  in  such  a  position  across  the  anvil 
that  by  pounding  it  the  grains  are  loosened,  so  that  they  can  be  pulled 
apart;  these  strips  are  then  smoothed  and  braided  on  blocks,  which,  after 
being  dried,  are  tightened  and  are  ready  for  the  rims. 
Hoops. 

Hay,  hogshead,  and  barrel  hoops,  from  yellow  ash,  are  made  in  a 
similar  manner,  the  logs  being  quartered,  split  into  bolts  2  by  3  inches 
(with  the  grain),  then  passed  between  two  wooden  rollers  run  by  horse 
power,  which  separate  the  grains,  leaving  the  hoop  when  finished  y\  of 
an  inch  thick  and  10^  feet  long. 

C. — Turned  articles. 

Handles. 

Hammer,  pick,  and  sledge  handles  in  hickory,  awl  and  Hie  handles  in  hard  maple 

and  whitewood;  W.W.Gillette,  Bozrahville,  Conn,  (ornamental  case). 
Hammer,  hatchet,  ax,  and  other  lar<j^e  handles,   from  white  oak  and  hickory: 

Horatio  Kelsey,  Clinton,  Conn. 
Handles  of  tanner's  and  shoemaker's  tools,  in  hard  maple  and  cherry ;  William 

H.  Horn  &  Bro.,  Philadelphia,  Pa. 
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Tool  handles  of  various  kiudH,  witji  illu8tratioi;i8  of  the  wood  in  the  rough,  as 

well  as  turned,  from  B.  B.  Warren  &  Sou,  Plainville,  Conn. 
The  woods  represented  are  as  follows :  Butternut,  cherry,  white  oak,  chestnut, 

bass-wood,  yellow  birch,  hard  maple,  sassafras,  elm,  white  pine,  red  cedar,  and 

beech. 
Hickory  chisel  and  other  handles,  from  Sandusky  Tool  Company ,  Sandusky,  Ohio. 
Cylindrical  brush-handles,  in  hard  maple,  white  ash,  walnut,  &c.    Estate  of  C. 

B.  Rogers,  Deep  Biver,  Conn. 

lu  the  manufactare  of  pick  and  slodge  handles,  th«  timber  being  re- 
ceived at  the  factory  in  the  log,  and  cut  usually  37  inches  in  length,  is 
first  sawed  into  quarters'and  afterwards  sided  up  to  the  proper  size  for 
turning,  sledge-handles  being  sometimes  made  from  the  sidings  or 
^'slabs''  from  the  pick-handles.  It  then  goes  to  the  turuing-machine, 
which  brings  the  handle  to  shape,  but  leaves  the  surface  quite  rough. 
It  is  then  placed  upon^a  canvas  belt  coated  with  coarsely  pulverized 
flint  or  quartz,  which  quickly  removes  the  outer  surface,  but  leaves  the 
handle  still  much  too  rough  for  market.  It  then  must  be  thoroughly 
seasoned  if  this  has  not  already  been  done.  Many  prefer  to  season 
the  timber  before  turning.  If  seasoned  after  turning,  the  handles  must 
be  looked  over  once  or  twice,  and  such  as  need  it  straightened.  If  this 
is  neglected  until  the  timber  becomes  too  dr^^,  the  handles  must  be  put 
for  a  short  time  into  warm  water,  or  exposed  to  steam.  They  can  then 
readily  be  straightened,  and  after  becoming  again  somewhat  dry,  the 
ends  are  smoothly  sawed  off  and  the  handles  again  passed  over  a  can- 
vas belt  coated  with  fine  sand.  If  a  fine  finish  is  desired,  they  are  the 
third  time  passed  over  the  sand  belt,  and  this  time  a  composition  of  white 
lead,  rosin,  beeswax,  and  oil  is  applied  to  the  belt,  which  fills  the  pores 
of  the  wood  and  adds  very  much  to  its  appearance.  The  handles  are 
now  ready  for  casing  and  market. 

Ax, pick,  sledge, hammer,  and  hatchet  handles  are  usually  made  from 
best  forest  and  second-growth  hickory  (shellbark,  black  and  white  hick- 
ory), the  best  of  the  butts  being^used.  These  are  shaped  and  the  season- 
ing or  drying  done  in  darkened  rooms,  no  steam  being  used,  as  the 
steaming  process  destroys  the  elasticity  of  the  wood.  The  finest  han- 
dles are  hand  shaved.  Hoe,  rake,  D-shovel,  and  fork  handles  are  made 
from  white  ash  chiefly,  though  hard  maple,  beech,  and  even  hickory 
are  employed  by  some  manufacturers.  Shovel-handles,  however,  are 
always  of  white  ash.  A  large  Western  manufacturer  states  that  shovel 
and  fork  handler  require  timber  not  more  than  two  logs  from  stump  and 
only  the  best  portions,  as  the  soft,  light  timber,  of  which  there  is  much 
iu  ash,  is  not  tough  enough  for  good  handles. 

Broom-handles  are  made  of  white  ash  and  other  hard  woods,  but  usu- 
ally of  bass-wood  as  lighter  and  cheaper,  while  fully  answering  the  pur- 
pose. One  thousand  feet  of  good  lumber  will  make  2,000  broom-handles 
of  No.  1  quality. 

Tool-handles,  such  as  chisel,  file,  awl,  graver  and  other  small  handles 
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are  made  from  a  great  variety  of  woo<l8,  according  to  use,  even  fancy 
foreign  woods,  as  cocobolo,  rosewood,  &c.,  being  employed  for  fine 
handles.  Maple  and  ash  seem  to  have  the  preference  for  chisel  and 
general  small  tool  handles;  hickory  and  ash  are  used  for  spinning  tools; 
graver-handles  are  made  from  maple,  apple,  &c.,  and  file-handles  are 
considered  sufficiently  good  when  made  from  poplar,  bass-wood,  and  sim- 
ilar softer  kinds.  Oak  is  sometimes  used  for  small  tool-handles,  though 
not  so  largely  as  many  other  kinds  of  tougher  woods.  Brush-handles 
(paint,  varnish,  &c.)  are  also  made  of  different  varieties,  according  to 
the  kind  of  brush.  Maple,  birch,  white  ash,  hickory,  black  walnut, 
cherry,  sycamore,  elm,  oak,  red  cedar,  and  poplar  are  all  employed  in 
this  industry.  Of  foreign  woods  may  be  named  satinwood,  rosewood, 
cocobolo,  olive,  ebony,  tulipwood,  and  mahogany. 

"Wood  faucets. 

Wood  faucets,  hard  maple ;  E.  Loud  &.  Co.,  WincheDdon,  Muss.    Wood  faucets  in 
red  cedar  and  locust;  Frances  Tbreiii,  5D6.WalDnt  street,  Cincinnati,  Ohio. 

These  are  also  made  irom  beech,  birch,  and  maple.  A  prominent 
Massachusetts  manufacturer  alt^o  uses  about  25  tons  of  lignura-vita^  in 
his  factory  in  a  year.  There  are  many  forms  of  faucets,  patent,  metal 
lined,  &c.,  but  it  is  not  necessary  to  mention  them  here. 

Map-rolls. 

Sets  of  map  rolls  and  moldings  from  bjisH-wood  and  hard  maple  were  douated  by 
M.  P.  Mason,  Carthage,  N.  Y. 

Ash,  cherry,  and  similar  woods  are  also  used.  A  map-roll  goes  through 
ten  different  processes  (hands  and  machines)  in  course  of  manufacture. 
This  factory  turned  out  800,000  sets  of  map-rolls — one  roller,  one  mold- 
ing, and  two  knobs — in  a  single  year.  The  larger  quantity  were  made 
of  ba«8-wood. 

Match-boxes. 

Bound  wooden  match-boxes  are  made  from  white  pine  and  poplar, 
either  first  or  second  growth.  Match-boxes  are  turned  by  machinery, 
one  machine  making  the  box  and  another  the  covers,  though  either  ma- 
chine can  be  gauged  to  make  boxes  or  covers.  Each  niachine  is  capa- 
ble of  making  10  gross  of  boxes  per  hour.  The  boxes  are  taken  from 
the  lathes  and  rattled  in  a  revolving  cylinder,  which  cleans  and  polishes 
them,  and  separates  them  frdm  chips,  &c. 

Dowels. 

Dowels  are  made  in  regular  lengths  of  3  feet,  used  for  furniture,  toy 
work,  umbrella-handles,  &c.  Woods  commonly  used  are  hard  maple, 
beech,  white  and  yellow  birch,  and  sometimes  ash,  elm,  and  other  woods. 
In  sawing  lumber  for  dowels,  about  J  inch  is  allowed  for  shrinkage  and 
waste.  After  the  wood  is  properly  seasoned,  it  is  turned  on  dowel-ma- 
chine, which  makes  from  five  to  six  thousand  per  day  of  ten  hours. 
Bowels  are  not  only  sold  throughout  the  United  States,  but  are  shipi)ed 
to  Europe  and  Australia. 
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Spools  and  bobbins. 

A  "  Whittier  New  iModel "  or  Sawyer  or  Rabbetb  spiuiiing  bobbin  goes 
through  29  different  processes  fron  hunber  to  flnished  article,  and  is 
sold  at  three-fourths  of  a  cent,  or  at  tlie  rate  of  87.50  per  thousand.  The 
material  is  three-sevenths  of  the  total  cost,  the  balance  being  labor  and 
profit.  The  bobbin  goes  through  twelve  michines  from  first  to  last. 
Sap-wood  only  is  used. 

The  Willimantic  Linen  Company  (Connecticut)  give  the  following  as 
the  prcactice  in  the  manufacture  of  spools  in  their  establishment,  the 
\^hite^part  of  white  birch  that  is  free  from  knots  being  used : 

Trees  are  cuf.  down,  sawn  into  4-foot  le:i«;th9,  drawn  to  the  miU  by  horses,  sawn 
into  square  bars  by  olrcnlar  saws,  timber  then  stacked  in  yard  to  dry  ;  thence  taken 
to  dry -kiln,  heat  applied,  air  drawn  out,  passed  through  a  condenser,  which  relieves- 
it  of  i  ts  moisture,  and  then  returned  to  the  kiln  by  means  of  a  blower ;  wood  then  passed 
through  a  swiftly-revolving  chuck  and  hollow  arbor,  the  chuck  holding  knives  which 
reduces  the  stick  to  a  round  form ;  thence  taken  to  a  gang  of  saws  which  cnt  it  into  th& 
proper  lengths  for  spools ;  thence  by  an  elevator  the  blocks,  as  they  fall  from  the  saws, 
are  carried  up  one  story  and  deposited  in  hoppers;  from  thence  they  are  fed  down  a 
c  mductor  to  the  machine  which  bores  a  hole  in  the  center  of  each  block,  the  feed> 
ing  and  boring  bein^  done  automatically;  thence  conveyed  to  another  hopper  and  fed 
down  into  a  lathe  which  turns  the  spool,  after  which  they  are  put  into  revolving 
drums  and  polished  by  friction,  and  when  sorted  are  ready  for  market. 

Miscellaneous. 

An  infinite  variety  of  turned  goods  might  be  mentioned,  such  as  chem- 
ical  boxes,  pill -boxes,  button-molds,  toys,  and  ornaments  of  every  de- 
scription. 

D. — Veneers. 

Hard-^rood  veneers  (for  cabinet-^^ork). 

Series  of  hard-wood  and  fancy  veneers,  arranged  in  panels,  presented  by  Palmer, 
Parker  &  Co.,  Boston,  Mass.  This  series  includes  the  following:  Bird's-eye 
maple,  white  ash,  corrugated  cut;  white  ash,  blister;  oak  branch,  butternut, 
burl,  cherry  burl,  California  laurel  burl.  California  redwood  burl,  maple 
blister,  walnut  btripe,  plain  walnut,  curl  walnut,  mountain  ash,  curl ;  hard 
maple,  plain  ;  holly,  walnut  burl,  and  cherry  blister. 

From  the  Grand  Rapids  Veneer  and  Panel  Company  was  received  a  series  of 
veneer  panels  showiiijr  elm,  hard  maple,  white  ash,  black  tish,  sycamore- 
black  walnut,  red  oak,  black  birch,  red  birch,  cherry,  and  white  birch. 

Veneers  are  of  two  kiiuls — the  sawed  veneers,  where  an  entire  log  is 
reduced  to  thin  sheets  in  the  same  manner  that  boards  are  sawed,  and 
the  rotary-cut  veneer,  where  a  knife  travels  around  the  circumference 
of  the  log,  reducing  the  lumber  to  continuous  sheets,  which  are  aft-er- 
wards  cut  into  squares  of  any  desired  size.  The  knife-cut  veneers  run 
from  the  thicknese  of  120  to  the  inch  to  five-sixteenths  of  an  inch.  The 
entire  log,  with  the  exception  of  about  8  inches  of  the  center  or  heart, 

is  cut  up.  ^ 

« 

Chair  bottoms. 

Perforated  chair-bottoms,  in  three  layers  of  veneer  woods,  so  arranged  that  the 
grain  shall  run  in  different  directions  ;  used  also  for  car  ceilings  and  panels; 
Gardner,  Holmes  &  Co.,  183  Canal  street,  New  York. 
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Wooden  batter  plates. 
,     Set  of  batter,  picnio,  and  lanch  plates;  three-ply  plaques,  for  decorative  par- 
poses;  card-receivers,  oraameutal  brackets,  &c.,  from  Smith  &  Stevens  Manu- 
factoring  Company,  Fnlton  street,  New  York. 

The  batter  and  other  thin  plates  are  made  from  sweet-gum,  beech, 
birch,  and  maple,  priucipally,  obtained  in  !North  Carolina,  Delaware, 
New  York,  and  Vermont.  The  three  ply  plaques,  for  decorating,  are 
made  from  sweet-gum,  white  holly,  maple,  and  walnut,  obtained  from 
the  same  States.  Some  of  these  are  fashioned  into  card  receivers,  &c., 
as  abo\'e. 

The  thin  plates  are  made  from  veneers  oue-twentieth  of  an  inch  thick, 
cut  into  squares  of  the  required  size.  When  dried  sufficiently  they  are 
pressed  between  hollow  dies  (eight  or  ten  at  a  time)  heated  with  live 
Bteani,  the  dies  having  circular  knives  fixed  to  cut  the  veneer  plate  or 
plaque;  it  is  shaped  and  cut  by  the  same  movement  of  the  lever  either 
by  hand  or  power.    When  taken  from  the  press  they  are  ready  for  use. 

The  three  ply  plate  or  plaque  is  made  from  the  thin  single-ply  and 
glued  together,  crossing  the  grain  to  prevent  splitting  or  warping; 
pressed  between  ** cauls"  when  glued  until  the  glue  is  dry,  then  turued 
in  a  lathe,  polished  and  stained  if  desired,  ready  for  the  artist's  brush 
or  other  ornamentation. 

There  are  various  forms  of  wood-veneer  butter  and  lard  receptacles, 
though  all  are  made  in  the  same  manner.  A  manufacturer  in  Ohio  rnake^ 
an  oval  form  from  elm  lumber ;  others  are  square,  tin  being  used  in 
combination  to  strengthen  the  edges,  while  a  very  common  form  is 
lapped  at  the  ends  and  held  secure  by  a  couple  of  tacks.  One  firm  re- 
ports 100,000,000  plates  per  year  as  the  product  of  their  mills,  and  there 
are  a  dozen  other  establishments  engaged  in  the  manufacture  of  one 
form  or  another  of  these  cheap  and  useful  articles. 

Qrape  and  fruit  boxes. 

The  manufacture  of  grape  and  other  fruit  boxes  and  baskets  is  a  large 
industry,  using  many  hundred  thousand  feet  of  lumber.  The  details  of 
manufacture  are  so  similar,  however,  to  the  above,  in  preparation  of  the 
lumber,  that  they  are  omitted.  Bass-wood  is  chiefly  used,  though  the 
other  woods  are  sometimes  substituted. 

Ezcelaior. 

Excelsior  from  white-pine  wood,  in  the  rough  and  manufactured ;  Grand  Rapids 

Excelsior  CoDipauy,  Grand  Rapids,  Mich. 
Auother  oollectiou  from  poplar  lumber  ;  both  of  prepared  material,  and  samples  of 

wood  used ;  Boston  Excelsior  Company,  Boston,  Mass. 
Spruce  and  poplar  excelsior ;  L.  Murray,  Hinesbury,  Vt. 

There  are  a  dozen  different  kinds  of  machines  in  use  for  reducing  hiiu- 
Oer  to  the  form  of  fine  shavings  known  as  "  Excelsior."  After  cutting 
theluniber  to  right  lengths  and  properly  seasoning  it,  it  is  run  throu^jh 
the  machine,  which  practically  cuts  it  first  into  thin  ribbons,  and  then 
in  threads  of  fiber,  by  means  of  closely-set  parallel  cutters.  Second- 
growth  timber  and  clean  body-wood  is  usually  employed  in  the  manu- 
facture. 
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Bozea,  packing,  &c. 

**  Lock-corner  "  boxes  for  confectionery,  «fec.,  in  white  pine  ;  O.  R.  Wiswall,  Marl- 
borough, N.  H. 

Packing-boxes  in  cypress,  from  Henry  Busch^  246  Commercial  street,  New  Or- 
leans. La. 

Cigar-boxes,  imitation  of  Spanish  cedar,  from  white  w^ood :  Thomas  Beagle  &  Sou, 
448  York  avenue,  Philadelphia. 

Tobacco-boxes,  for  packing  plug-tobacco,  manufactured  from  sycamore  and  oak; 
FrusVs  Detroit  Lumber  and  Wooden  ware  Works.  Sycamore  tobacco-packing 
boxes,  also ;  from  Dusterburg,  Meyer  Sl  Co.,  82  East  Second  street,  Cincinnati, 
Ohio. 

lu  the  New  Eugland  States  lock-coruer  boxes  are  commonly  made  of 
second-growth  pine,  and  are  usually  J-inch  lumber,  dove-tailed  by  ma- 
chinery, fitted  together,  and  held  by  glue,  the  covers  made  to  slide  in 
grooves  cut  into  the  sides  and  one  end.  A  ''lock-corner"  box  passes 
through  nine  hands  or  machines  from  lumber  to  finished  article,  no 
steaming  or  kiln-drying  being  necessary-,  as  the  wood  is  air-dried  in 
sheds.  Cost  of  labor  about  one-half  total  cost.  In  addition  to  pine,  as 
stated  above,  poplar,  bass-wood,  spruce,  and  fir  are  used  for  this  pur- 
pose. The  packing-box  industry  in  the  New  England  States  alone  is 
enormous. 


v.— USES  OF   WOODS  IS  ARTICLES  FOR   MAN  S   PHTSICAL  COM- 
FORT OR  LUXURY. 

The  articles  classed  in  this  group  come  mainly  under  the  head  of  fur- 
niture, including  that  manufactured  for  office,  church,  or  school,  as  well 
as  the  household.  Nearly  all  the  best-known  varieties  of  native  woods 
(and  a  number  of  foreign  kinds)  find  employment  in  the  manufacture  of 
these  articles,  by  far  the  larger  portion  consumed  being  the  higher 
grades  of  what  might  be  termed  fancy  hard  woods.  But  the  softer 
woods,  such  as  pine,  poplar,  and  similar  kinds,  are  also  used  largely, 
either  in  combination  or  alone  as  in  cheaper  makes  of  house  furniture 
that  receive  paint  as  a  finish. 

A.— House  furnishing  and  decoration:  Tables,  chairs,  etageres,  hall-racks,  and 
"  parlor  frames '' ;  bedsteads,  cribs,  and  cradles ;  bureaus,  wasbstauds,  wardrobes, 
&Q.:  sideboards,  buffets,  &c.;  book-cases,  desks,  and  cabinets;  bric-a-brac,  deco- 
rative easels,  curtain- poles,  picture- frames,  screen -frames,  brackets,  &,c.  The 
principal  woods  employed  are  ash,  beech,  birch,  bass-wood,  cherr}',  chestnut,  elm, 
gum,  hemlock,  maple,  oak,  pine,  sycamore,  walnut,  and  whitewood. 

B.— Domestic  economy:  Woodenware  and  kit-chen  utensils,  such  as  bowls  or  trays, 
rolliug-pius,  mauls  or  mashers,  spoons,  ladles,  butter-molds,  bread-boards,  <&c. : 
ap])urtenances  of  the  laundry,  as  clothes-wringers,  washiog-machines,  and  mau- 
«;le.s  (birch,  maple,  and  pinechiefly),clothes-pin8  (beech,  birch,  and  white  maple), 
clothes  frames  and  driers  (the  same,  with  bass),  washboards,  tubs,  and  pails  (see 
cooperage) ;  mop-sticks,  brooms,  and  carpet-sweepers,  stej>-ladders,  snow-shovels, 
and  miscellaueous  objects;  refrigerators  (the  last  in  ])ine,  spruce,  walnut,  ash, 
elm,  bass,  cherry,  and  whitewood). 
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A.— House  furnishing  and  decoration. 

Chairs. 

Cane-seat  chair,  io  white  oak,  red  oak,  black  wahiut,  red  birch,  hard  uiap:^. 
white  birch,  cherry,  and,  swamp  oak,  from  Bodensteiu  &  Kiiemmele,  HU'i 
North  Front  street,  Philadelphia,  Pa. 

Music -stand. 

One  oak  folding  chair,  and  parts  of  other  chairs  in  birch,  maple,  and  black  w.il- 
nut ;  New  Haven  Folding-Chair  Company,  New  Haven,  Conn. 

Chair  exhibited  from  G.  Heushaw,  Elm  and  Canal  streets,  Cincinnati,  Ohio. 

Beautifully  carved  hall-chair,  "Argosy,"  with  sail,  oars,  and  other  nantical  em- 
blems; Bruschke  &  Ricke,  Chicago,  111. 

Carved  music-stand  in  cherry,  from  F.  VVenter,  109  West  Fourteenth  sti-eet,  Chi- 
cago, III. 

Furniture. 

Pine  bureau  and  washstand,  from  George  A.  Brooks,  Baldwinsville,  Mass. 

While  we  are  apt  to  suppose  that  only  a  few  kinds  of  wood  are  used 
in  the^nanufacture  of  furniture,  such  as  walnut,  cherry,  ash,  oak,  i»ine. 
&c.,  nevertheless  a  score  of  different  woods  are  regularly  used  by  the 
furniture  manufacturer.  In ''parlor  frames,"  chair-stock,  and  general 
furniture  woodwork  there  are  used,  whit«  ash,  white  oak,  cherry,  elm, 
birch,  beech,  chestnut,  maple  of  several  varieties,  black  walnut,  syca 
more,  bass-wood,  whitewood  or  poplar,  pine,  spruce,  and  hemlock. 

The  furniture  industry,  with  it«  five  thousand  and  more  establish- 
ments, is  a  large  consumer  of  lumber,  the  value  of  materials  alone  iu  a 
single  year  amounting  to  $35,000,000.  Of  this  sum,  perhaps  8  or  9 
per  cent,  represents  the  manufacture  of  chairs  alone,  as  there  are  nearly 
400  such  establishments  turning  out  every  grade  of  chairs,  from  a  camp- 
stool  to  a  "  parlor  frame." 

A  factory  consuming  three-quarters  of  a  million  feet  of  lumber  iu  a 
year,  and  engaged  iu  manufacturing  the  better  class  of  furniture,  such 
as  hall  suits,  parlor  frames,  &c.,  will  require  in  its  plant  about  fifty  ma- 
chines for  different  uses,  as  rip  and  cross-cut  saws,  band  and  scroll  saws, 
jointers,  sand-paper  machines,  turning-lathes,  molding  and  shaping  ma- 
chines, &c.  Ihen,  as  the  lumber  must  be  thoroughly  seasoned,  there 
must  be  dry-kilns,  besides  storage  sheds  for  air-drying,  so  that  capital 
of  $50,000  to  $250,000  may  be  invested  in  the  industry.  In  the  better 
class  of  manufactures  the  proportion  of  labor  expended  in  the  various 
stages  usually  runs  up  to  nearly  one-half  of  the  value  of  products. 
That  is,  a  pay-roll  of  $50,000  is  nectessitated  in  the  producing  of  $100,0<K> 
worth  of  furniture.  In  the  finer  grades  of  lurnitu re  some  foreign  wood 
is  used,  chiefly  mahogany,  though  walnut  for  certain  uses  may  be  almost 
as  valuable  at  present  scarcity*. 

All  qualities  of  lumber  are  used  in  this  manufacture,  the  majority  of 
factories  buying  in  the  plank  cut  to  sizes  required.  Very  few  concerns 
reduce  from  the  log.  The  furniture  industry  is  divided  into  specialties 
as  in  the  manufacture  of  other  products.  There  are  a  dozen  or  more 
different  kinds  of  chair-factories ;  school  furniture  is  another  specialty: 
bedstead  manufacture  another,  a  score  of  factories  turning  out  as  mauy 
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different  forms  and  many  of  them  patented.  There  are  a  large  number 
of  desk  manufactories,  the  ''roll-top"  desk  alone  being  made  in  nearly 
every  Northern  State.  A  firm  in  the  State  of  New  York  that  turns  out 
over  2,000  desks  a  year,  with  a  quarter  as  many  office-chairs,  employs 
150  men,  and  requires  a  plant  of  over  forty  machines,  besides  two  kilns, 
and  all  the  machines  are  kept  at  work.  Over  600,000  feet  of  lumber, 
chiefly  cherry,  oak,  white-ash,  black  walnut,  pine,  and  poplar  are  con- 
sumed in  the  year,  about  20  per  cent,  only  being  wasted  in  manu- 
facture. Chamber  suits,  parlor  and  hall  suits,  wardrobes,  extension 
and  other  tables,  lounges  and  sofa-beds,  cribs  and  cradles  are  all  made 
as  separate  specialties,  some  concerns  making  several,  but  very  few 
esUiblishments  manufacturing  a  general  line  of  all  kinds  of  furniture. 
Then  there  are  large  establishments  where  no  finished  furniture  is  pro- 
duced, but  that  get  out  furniture  and  chair  stock.  The  dowel  manu- 
facturers furnish  large  quantities  of  this  kind  of  product  to  the  chair 
manufacturer,  and  even  such  smaller  specialties  are  reported  as  exten- 
sion table  slides,  turned  legs,  and  bent  stock,  also  used  in  chair  manu- 
facture. 

In  getting  out  sofa  and  chair  frames,  the  rough  boards  or  planks  go 
through  a  planer;  then  to  the  markers,  they  designing  according  to  pat- 
tern with  pencil-marks  the  forms  of  pieces  to  be  cut  out;  then  the  board 
or  plank  goes  through  the  hands  of  men  who  attend  to  swing,  rip,  band, 
and  jig  saws;  then  the  pieces  go  to  turners,  and  to  molding  and  sand- 
paper machines,  wood  carvers,  &c.,  until  all  are  properly  prepared.  In 
some  concerns,  as  chair  factories,  the  lumber,  after  having  been  sawed 
into  irregular  pieces,  is  taken  to  the  kilns,  to  be  thoroughly  seasoned  be- 
fore fitting  together.  When  the  pieces  are  formed  to  the  difl^erent 
shapes  of  the  furniture  for  which  designed,  the  cabinetmakers  receive  the 
single  pieces,  fit  them  together,  and  finish  the  whole  frame  for  mar- 
ket; that  is,  the  cabinet-maker  receives  those  pieces  which  belong  to 
the  article  he  is  making;  for  instance,  all  the  material  for  two  or  four 
hundred  chairs  of  same  pattern  and  size,  or  twenty-five  to  fifty  sofa 
frames  of  same  pattern  ;  and  by  this  division  of  labor  the  low  price  of 
manufactured  goods  is  explained.  Each  piece  of  wood  may  pass  through 
a  dozen  hands  and  as  many  machines  before  going  to  the  finisher;  in 
fact,  considerable  furniture  is  never  finished  (stained,  oiled,  varnished, 
&c.,)  at  the  factory,  but  sold  as  it  leaves  the  sand-paperer,  to  be  finished 
as  desired  by  the  retailer.  As  to  parts  of  wood  employed,  some  use  the 
entire  tree,  while  others  reject  the  heart  and  sap  wood,  dependent  upon 
kind  of  manufacture.  * 

Moldings  (picture). 

A  complete  series  of  picture-moldings  in  spruce,  butternut,  locust,  white  birch, 
hickory,  poplar  or  whitewooil,  bass-wood,  elm,  cedar,  maple,  chestnut,  cypress, 
white  pine,  white  oak,  white  ash,  California  redwood,  dogwood,  cherry,  hem- 
lock, white  holly,  sycamore,  black  walnut,  pecan,  and  yellow  pine,  from 
Hall  4&  Garrison,  1124  Washini^ton  avenue,  Philadelphia,  Pa. 


etltui  blinds. 

Doe  bUod,  in  wbit«  a»h,  cherry,  block  walDDt,  nnd  hanl  maple;  ¥,  II.  Gile,  Biis- 

toD,  Mast). 
>osBed  oraamenta. 

^ct  of  compreaaed  woodeu  oruaiaeuta,  iu  a  large  variety  of  woods,  dooatod  by 
Albert  Kuiup,  New  York  City.  These  are  used  for  deoomtiagororaameutiug 
fancy  nabiiiet  work,  furniture,  &.e. 

B. — DOMB8TIC  ECONOMY, 

L^lock-cBHeB  iu  oak.  ash,  chealniit,  and  walnut;  New  Haven  Clock  Compsuy,  New 

Havea,  Conn, 
ihea-vningsra. 
Dlothes  wringers,  mangle,  &c., white  ash  aod  birch ;  Metropolitan  Mannfacturiii^ 

Coiupsny,  Middlefield,  Conn. 
Iiis  company  also  mauiifactures  other  goods,  apriug  mattresses,  &c.. 
igh  not  representee!.  In  tbe  manufacture  of  clothes-wringers  the 
d  frames  are  conatracted  of  clean  red  birch  and  hard  maple.  Wash 
ma^jhines,  clear  Michigan  white  pine ;  mangles,  pepperidge,  or  ^um 
tbe  rods,  and  sometimes  maple;  mop-wringers,  ash  for  rods.  A 
(  York  manufacturer  states  that  lumber  is  usually  seasoaed  three 
rs. 

Jiea-plns. 
Samples  in  various  stages  of  man u factum,  from  the  Saratoga  Clothes  Pin  Factory, 

NorthviUe,  Fulton  CouDty,  New  York.  These  are  mode  wholly  of  white  asli. 
tber  manufacturers  use  various  woods,  such  as  beech,  white  aud 
:k  birch,  and  majile,  nearly  the  entire  tree  from  the  butt  to  parts  of 
tree  at  over  4  inches  in  diameter.  Log  lamber,  however,  gives  a 
er  claas  of  clothes-pins.  In  maunfacture  the  log  after  being  broa^bt 
iie  factory  is  cut  into  leugths  31  inches  by  circular  cut-off  saw;  then 
I  bolting  saw  ami  cut  into  bolts  the  proper  thickness ;  theo  to  a 
g  of  saws  cutting  them  into  sticks.  They  are  then  placed  on  a  re- 
ing  drum,  which  carries  them  to  gong  cut  off  saw,  which  cuts  them 
lie  exact  length  of  tbe  pin ;  then  they  go  by  elevators  to  the  turm-rs. 
re  tbeyare  placed  iu  a  shoe,  the  turner  working  automatically;  they 
turned  to  the  proper  shape,  and  from  there  go  to  the  slotting^-ma- 
le,  are  there  placed  by  the  operator  in  troughs,  the  machine  pick- 
them  up  and  slotting  them  ;  they  are  then  placed  in  a  revolve  pipe 
r,  going  thence  to  the  poliahing  cylinder,  then  to  the  packer.  Each 
passcij  though  eight  hands. 

nother  manufacturer  statfs  that  after  preparing  the  little  blocks  of 
d  5j  inches  long,  they  areVl^c^'l  "ii  an  endless  belt  which  feeds  the 
:k8  automatically  into  the  lathe.  As  the  lathe  is  turned  the  pin  is 
I'u  iintomaticalty  from  the  spindle,  and  placed  on  a  turn-table  and 
iedarouud  to  a  circular  saw  which  whittles  out  the  slot  in  the  pin.  It 
len  huished  and  thrown  out  of  the  turn -table  by  the  same  apitliauet- 
:  puts  the  pins  iu  the  table.  Falling  they  are  cjiught  in  a  basket  or 
•el,  and  are  then  taken  to  the  dry-house  for  twelve  to  twenty-four 
rs,  or  until  dry.     They  are  then  taken  to  the  iwlishing  cylinder  or 
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nimbler,  which  holds  20  to  40  bnshels  ;  this  is  run  at  a  slow  speed,  about 
thirty  turns  a  minute  for  from  twelve  to  twenty-four  hours,  and  by  sira- 
l^le  friction  and  contact  they  become  polished.  In  some  manufactories 
the  pins  are  dried  and  polished  in  a  steam  cylinder  within  another  cyl- 
inder, having  hot  steam  around  all  sides,  except  man  hole.  They  are 
next  taken  to  the  packing  room,  the  packing  being  done  by  boys  and 
girls,  at  about  1  cent  a  box  of  live  gross,  and  expert  hands  have  packed 
one  hundred  boxes  in  ten  hours.  While  as  a  rule,  makers  use  no  col- 
oring or  staining,  some  blanch  their  pins  before  polishing.  White  birch 
makes  the  whitest  and  most  salable  goods.  A  single  plant  consists  of 
board  saw,  gang  splitter,  gang  chunker,  turning  lathe,  drying-house 
and  polisher;  the  value  has  been  as  high  as  $12,000  per  set,  now  less 
than  one-half.    The  cost  of  lumber  is  about  one-third  of  value  of  pins. 

Clothes-dryera  and  towel-racks. 

Improved  (bracket)  clothes  dryer  manufactured  from  beech  and  birch.      Three 

arm  swinging  towel-racks.     Donated  by  C.  A.  Foster  &,  Co.,  Fitchbnrg,  Mass. 
Towel-rolls,  A.  G.  &  J.  C.  Berois,  East  Jaft'rey,  N.  H.     From  cherry,  whitewood, 

and  black  walnut.     The  process  of  manufacture  is  exceedingly  simple. 

Baskets. 

Willow  baskets  were  received  from  C.  Goebert  &  Son,  56  North  Second  Street, 
Philadelphia,  Pa. 

Bread- boards. 

Carved  board  for  table  use  in  white  birch,  A.J.  and  J.  E.  Bemis,  East  Jaffrey, 
N.  H. 

Matches. 

Friction  matches.  Pine  blocks  in  the  rough,  match-splints  (the  intennediate  pro- 
cesses not  illnstrated)  finished  matches  in  variety.  From  the  Diamond  Match 
Company,  West  Haven,  Conn. 

A  similar  series  of  card  matches  were  donated  by  the  Boston  Match  Company, 
Boston,  Mass. 

It  was  impossible  to  obtain  any  information  ot  statistics  relative  to 
this  indnstry,  as  the  different  manufacturers  jealously  guard  every  pro- 
cess of  manufacture.  Michigan  and  Canada  white  pine,  however,  is 
used  in  this  industry,  the  consumption  running  up  into  the  millions  of 
feet  annually.  When  one  extensive  establishment  reports  a  consump- 
tion of  two  to  four  millions  of  feet,  we  can  form  some  faint  idea  of  what 
a  dozen  will  consume. 

step-ladders. 

Specimen  of  step-ladders,  out-of-doors  clothes-dryers,  and  similar  manufactures 
were  contributed  by  Fellows  &,  Day,  1?9  North  Sixth  street,  Pbiladeiphia. 
Woods  used  in  their  construction  are  oak,  white  ash,  and  basswood.  Srep* 
ladders  are  also  made  of  pine  and  spruce.^ 

Skewers. 

Two  bundles  of  machine-made  hickory  skewers,  two  sizes,  were  added  to  the  col- 
lection by  purchase.  There  are  several  skewer  manufactories  in  the  country, 
but  neither  replies  nor  specimens  could  be  obtained  from  them. 

S^'^eepers. 

Crown  automatic  carpet-sweepers  from  black  walnut  lumber,  donated  by  the 
United  States  Truck  Company,  Detroit,  Mich.  Carpet-sweepers  are  also 
made  in  all  varieties  of  furniture  woods. 
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Toothpicks. 

A  collection  of  toothpicks,  in  liasswood,  was  obtained  by  purchase.     They  ai- 
nianufactared  by  macbiuery  at  comparatively  trifling  cost. 

Washing-machines. 

The  Doty  Washing-Machine  Company,  of  Chicago,  111.,  donated   one  luacbiLr. 
made  of  pine  wood  chiefly. 

Butter -molds. 

These  are  manufactured  from  hard  maple,  first  turued  to  size  and  shape.  ai}< 
afterwards  carved  according  to  fancy. 

Rolling-pins,  potato-mashers,  &c. 

All  these  mannfactures  are  turned  from  hard  or  sofl  maple,  birch,  or  other  clo^ 
grained  woods ;  it  only  being  necessary  to  have  the  lumber  well  sea«w>nrHi 
and  free  from  knots  or  checks,    (iood  white  young  growth  is  considered  W-' 
for  the  purpose. 

Trays  and  bo^^ls. 

A  series  of  bowls  were  received  from  North  Carolina  (?),  but  were  not  labeled,  ai 
so  cannot  be  properly  catalogued. 

Wooden  bowls  are  made  of  cottouwood,  elin,  maple,  and  sycaiiioie 
lumber  principally,  the  best  of  the  sawed  timber  being  selected,  clea* 
and  free  from  knots. 

In  manufacturing  bowls  the  logs  are  cross  cut  into  lengths  equal 
to  the  diameter  of  the  log.  The  cut  is  split  into  two  pieces,  cleavin;: 
out  a  bolt  through  the  center,  about  3  inches  thick,  to  get  rid  of  the 
heart  wood.  The  bowl-blocks  are  then  faced  bv  a  broad-ax  and  a  holt 
bored  in  the  center ;  then  it  is  put  into  the  end  of  a  mandril,  wbicb 
draws  it  on  and  against  a  collar;  it  is  then  whirled  around  b^'  shaft, 
and  again  faced  by  a  facing-tool  in  the  hands  of  the  turner;  next,  tht 
turner  sets  into  position  the  largest  crane  and  circle  that  the  blcK*k  re 
quires.  The  outside  portion  of  the  blDck  is  then  turned  ofl*  by  ineau.s 
of  the  quarter  circle.  The  timber  from  the  circumference  to  near  the 
center  and  the  part  that  falls  off  is  called  the  scull.  The  back  turner 
then  turns  the  bottom,  back,  and  rim  of  the  block,  which  is  the  outside 
and  bottom  side  of  the  bowl ;  this  makes  the  largest  size.  The  face 
turner  then  sets  into  position  the  next  smaller-sized  circle,  which  eiiter> 
the  timber  as  before,  thus  cutting  off  the  first  bowl.  The  process  is  re 
peated  until  the  block  is  all  used  up. 

One  manufacturer  estimates  thirty  factories  engaged  in  this  Indus 
try,  with  an  invested  capital  of  $300,000,  which  is  probably  a  higL 
estimate. 


VI.— USES  OF  WOODS   IS   ARTICLES    FOR   EDUCATION,   CULTURE, 

OR  RECREATION. 


A  far  larger  group*  than  the  i)receding,  it  represents  (with  some  nota- 
ble exceptions)  a  large  number  of  smaller  or  less  important  industrieN 
although  employing  as  great  a  range  of  material  in  manufacture. 
Pianos  and  organs,  as  far  as  their  cases  are  concerned  might  be  cla8se<l 
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in  the  i)receding  group,  but  for  the  fact  that  their  interior  wood  parts 
make  them  far  more  than  mere  pieces  of  house  furnishing. 

A. — School  apparatus  :  Globes,  object  forms,  and  drawing  models  ;  globe  frames,  in 
ash,  beech,  basswood,  chestnut,  birch,  oak,  maple,  and  black  walunt;  drawing 
boards,  T-squares,  rules;  pencils  and  pen-holders;  Kindergarten  materials  in 
wood;  blackboards  and  pointers^  map-rolls,  &c. 

B. — Aktists'  materials  :  Sketching  stools,  easelp,  palettes  (hard  and  soft  woods),  pan- 
els; cherry,  holly,  aud  firm-grained  woods;  maul-sticks,  brush  handles,  stretch, 
ers,  drawing  boards,  &-c.  Charcoal  from  willow  is  also  used,  though  not  from 
native  woods. 

C. — Musical  instruments  :  Pianos  and  organs,  (interior  parts  in  maple,  spruce,  syca- 
more, ash,  pine,  whitewood,  &c. ;  cases  of  fancy  furniture  woods) ;  violius  (spruce, 
maple,  aud  sycamore) :  banjos  and  similar  instruments,  drums  (beech,  birch, 
maple,  aud  ash). 

D. — Games  and  amusements:  Lawn-tennis  racquets,  croquet  balls  and  mallets, 
base-ball  bats,  polo  sticks,  Indian-dubs  and  dumb-bells,  checkers  and  chessmen, 
roulette  boards,  bagatelle  and  billiard  tables,  pitch  and  ring,  and  similar  hoop 
games,  employing  nearly  the  whole  range  of  available  white  woods. 

E. — Toys  AND  children's  games  :  Building  and  toy  blocks,  puzzle-blocks,  carved 
and  familiar  object  toys,  rolling  hoops,  toy  carriages^  wagons  and  sleds. 

A. — School  apparatus. 

Object  forms. 

Under  this  head  may  be  included  object  forms,  geometrical  solids, 
cubical  blocks  (to  illustrate  cube  root),  &c.  These  are  m^fnufactured 
from  whitewood,  beech,  maple,  bass,  chestnut,  oak,  black  walnut,  and 
some  other  woods. 

Among  other  school  aids  may  be  mentioned  primary  drawing  models, 
as  the  cone,  cylinder,  double  cone,  spool,  and  prisms,  in  hard  woods. 
Ellipsograph  in  maple.  Primary  counting  blocks,  rules,  &c.  The  kin- 
dergarten '*  gifts,"  in  various  woods,  should  also  be  enumerated  here; 
sphere,  cylinder  and  cube;  rock-maple  cubes  composed  of  eight,  twenty- 
oue,  and  twenty  four  smaller  cubes  and  blocks.  Geometrical  forms  in 
light  and  dark  woods.  Sticks  for  stick  laying,  plain  and  colored.  Hard- 
woo<l  slats  for  plaiting  work  tiles,  with  pegs  and  holes  for  forming  lines, 
angles,  and  geometric  forms,  &c. 

Globes  and  globe  mountings. 

These  are  made  of  various  hard  woods,  such  as  cherry,  ash,  chest- 
nut. &c. 

Drawing-boards. 

Drawing-boards  in  white  wood,  Keuftel  &  Esser,  New  York  City. 

Drawing  instruments. 

Tbese  are  T-squares,  rules,  circles,  triangles,  and  similar  goods.    None  represented. 
All  hard  woods,  though  most  commonly  of  maple,  cherry,  oak,  or  mahogany. 

Lead  pencils. 

One  large  case  of  pencils,  illustrating  manufacture  from  first  to  last  (log,  plank, 
slab,  strip,  pencil),  from  the  American  Lead  Pencil  Company,  New  York. 

These  are  manufactured  chiefly  from  cedar  derived  from  the  west 
coast  of  Florida,  and  received  in  logs  measuring  on  an  average  12  inches 
square  and  12  feet  long.    The  method  of  constructing  a  pencil  is  as  fol- 
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t:  Tbe  wootliscutiato  boanlsofabontsix  widthsof  pencils  and  h^il: 
:Lickiiessof  aleiul  pencil,  ilrre<l  by  steam  for  about  four  ireeks,  gro(>M'<l 
icirciiiariy  (two  boartU,  one  for  tops  antl  one  for  bottoms)  tn  lii 
lud  leads.     Ttieso  six-width  slats  are  smeared  with  glue,  the  li-M 
in  the  half  grooves  of  one  slab,  and  the  other  (bearing  the  otiier 
ive)  placed  over  it.     The  two  slabs  are  pressed  together  and  lefi  | 
ry,  after  which  each  pair  of  slabs  thus  glued  together  and  contain-  ' 
sis  pencils  is  divide<l  by  a  shaping  macbine  into  single  pencils,  tlieii 
red  and  Bnisheil.    The  "lead"  is  principally  imported  from  Bobe 
is  waslied,  mixud  with  clay  to  give  it  tenacity,  3<iuiwzod  throiifrb 
,  macarotii-like,  and  bunit. 
eganliog  the  supply  of  Florida  cedar  for  this  purpose,  Mr.  Curti" 

e  fftVoHte  variety  of  red  cedar,  of  tall  straiglit  grotrth,  is  becoming  acnrce,  hn: 
remains  a  Inrge  quantity  of  quality  anfficieiitly  good  fur  pencils  in  uearly  y. 
ins  of  the  State  growth  of  a  line  drawn  from  Cape  Canaveml  to  the  north  I'uil'i 
iotte  Harbor.  There  is  no  red  cedar  in  Soiitheru  Florida,  the  Diiun  mill  ntTaiiit>4 
ig  exhauBteil  the  supply  nithia  runch  of  Ibat  place;  but  new  niillR  have  iK-'-r. 
lisheil  near  Webster,  in  Sumter  County,  and  at  the  hea<l  of  Crystal  Kivtr.  i' 
nt  the  liest  source  of  supply. 

r.  Henry  D,  Caru.se,  of  the  Amencau  Lead  Pencil  Oomi>any,  makf 
following  interesting  statements : 

saiise  of  lack  of  proper  and  adequate  vigilance,  manyyounir  trees  are  cut  doitii. 
ipally  by  trespaiMerH.  and  used  for  iuforior  purposes  (fence  posts,  Stc,),  coii"- 
:ly  yielding  n  far  less  revenue  to  the  country  than  if  they  had  been  permiltrii 
aiu  their  full  grontli.  and  then  be  offered  in  the  marketn  for  the  arts  aud  niaii- 

>  present  practice   ivill  eventually  cause  the  extinction  of  this  cedar.     No  ii<-' 

han   18  inches  in  diameter  at  the  base  of  the  trunk  ought  to  bo  cut  ilnun, 

DOW  Florida  cedar  is  comparatively  scarce,  and  recourse  has  been  had  to  .^Ij- 

txdar,  tvhich  in  an  inferior  cedar,  lieiog  more  knotty,  harder,  and  more  iliffiFH!' 

e  it  of  the  oil  than  the  Floriila  cedar. 

I  lioiiie  coiintimption  of  cedar  for  peucils  only  cannot  be  less,  at  yrettont.  th.ir 

N)  cubic  feet,  and  iu  six  months  hence,  wbon  this  company's  new  factory  »i"! 

inery  is  rcaily.  when  we  expect  to  turn  out  al>out  '.i,000  gross  of  peucils  a  day,  [li' 

liemanil  will  bo  alHiiit  :iO0,(KIO  cubic  feet  per  annnm.     If  to  this  be  added  aurv 

lemand  of  an  equal  quautity  to  the  domestic  cuusumption,  as  also  what  may  K 

for  cotHns,  runiitiire,  veoeerH,  &c.,  the  value  involved  is  of  no  small  magnitii'l'- 

iick  of  cedar  would  throw  idle  an  invosteil  capital  of  at  least  $5,000,000. 

the  softness  and  aroma  of  the  Florida  cellar  depends  considerably,  iu  the  v:.- 

lelicf,  upon  the  swnmpy  condition  of  the  soil  wherein  it  grows,  care  shoulil  '" 

thai  the  cutting  lie  not  ciinfiued  tu  auy  particnlar  section,  as  l>y  deniutiiiK  ili- 

id  of  the  trees,  not  only  the  fall  of  rain  would  bo  less  in  that  section,  but  il.' 

,  being  leas  sheltvrecl,  would  liecome  dry  and  sterile. 

lolders. 

fooik-n  pen-holders  ill  basM.wooil,  American  Lead  Pencil  Couipany,  Xow  York  Cil< 

B, — ABTISTyMATERIALS. 

ne  cherry  folding  sketch-easel,  from  Keutt'el  Sc  E^ser,  New  York  City. 

hese  are  all  made  in  uiaple  and  ottior  woods. 

ommnn  tripod  easels,  in  pine  aoil  black  walnut. 

Cndia  eoaels  (upright),  mahogany,  cherry,  walnut^  and  other  hard  womls. 
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Palettes. 

Square,  oval,  and  foldiDg  palettes,  in  bird*8-eye  and  plain  maple,  black  waTniit^ 
and  mahogany,  Ken  ft  el  «&  Esser. 

Maul-sticka. 

In  walnut  and  cherry,  the  latter  jointed,  with  brass  sicket  and  ferrnle,  Keoflel  dr. 
Esser. 

Sketching-atooL 

One  folding  sketch ing-stool,  in  maple,  donated  by  Kenffcl  Sc  Esser.  TbeHe  »rto 
made  also  in  ash  and  other  tough  woods. 

Canvaa-stretcher. 

Patent  pine  stretcher  for  mounting  canvas  for  oil  painting,  Keuflel  &  Esaevi. 
These  should  be  made  from  boards  cut  directly  across  grain,  and  will  then 
be  free  from  warping. 

Mi  acellaneoua. 

Color  boxes,  most  commonly  made  from  tin,  are  sometimes  made  of  wood,  saelii  a» 
cherry,  mahogany,  or  any  hard  variety.  Brnsh-bandles,  when  made  m  tbi» 
country,  are  of  red  cedar,  pine,  or  white  wood ;  panels  for  painting,  clierry., 
or  any  close-grained  wood  tha**.  has  been  perfectly  seasoned. 

O. — Musical  instruments. 

Pianos  and  organs. 

One  large  case  of  panels  and  parts,  representing  the  manufacture  of  piaiK)»  anA 
organs,  was  donated  by  B.  Schouinger  &,  Co.,  New  Haven,  Conn. 

Although  some  twenty  diiferent  woods  are  exhibited  in  this  case^t&e^ 
principal  woods  used  are  pine,  spruce,  whitewood,  chestnut,  maple^  bt^ss- 
wood,  white  ash,  and  black  walnut.  The  frames  or  bed  timbers  (of  »ni 
upright  piano)  are  made  of  ash,  and  other  interior  work  of  maple.  Tbe> 
sounding-board  is  of  spruce  (see  below),  while  the  pine  and  whitewooct 
appears  in  portions  of  ca«e  and  unimportant  parts.  Gases  and  o7t>»- 
mental  work,  usually  walnut  and  imported  woods ;  in  veneers,  otbe«- 
woods  are  used  in  the  interior  parts. 

In  the  Schoninger  factory  the  black  walnut  is  used  both  in  the  soIicE 
and  in  veneers,  and  now  comes  mostlj^  from  Tennessee  and  the  adjoin- 
ing States.  The  ash  is  from  Indiana;  white  wood,  from  tht>  WesteriL 
States;  bass- wood,  from  Michigan;  maple,  from  Northern  New  York  j 
chestnut,  from  New  England.  Nearly  all  the  wood  used  is  from  first- 
growth  timber,  and  the  desirable  qualities  are  clean,  straight-grained 
stock,  easily  worked,  free  from  gum,  and  having  good  resonant  qualities^ 

Piano  sounding-boards. 

Admirable  samples  representing  the  manufactnreof  spruce  sounding-boards  weror 
donat»*d  by  Alfred  Dolgo,  Dolgeville,  New  York, 

Lumber  for  sounding-boards  is  very  carefully  selected,  and  air-sea- 
soned for  about  a  year,  with  six  weeks  of  subsequent  kiln-drying  in  dry- 
house  at  a  temperature  of  not  over  120^  F.  This  slow  process  of  dry- 
ing is  necessary  for  all  sounding-lumber.  After  the  lumber  is  planed 
and  edged  it  is  carefully  assorted,  matched,  and  glued  into  boards  of 
an  average  size  of  4  by  5  feet.  The  entire  board  is  generally  planed 
thre^-eighths  thick. 

15751  N  w 4 
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n  thia  industry  alone  four  coiieenis  are  eiiga;<eil.  employing  about 
)  hundred  men  and  an  inveated  Capital  of  i:20(i,000. 
4r.  Dolge  uses  the  best  quality  only  of  spruce  logs,  cut  into  qaartere*! 
ird8,_13  feet  long,  4  to  S  inches  wide,  and  five  eighths  thick.  The 
uce  is  derived  fiom  Herkimer,  Fulton,  Lewis,  and  Hamilton  Coun- 
),  in  the  Adirondack  region  of  New  York.  In  the  Sclionioger  estab- 
]tueDt  tbe  soundiug-boards  of  both  pianos  and  orgaiia  are  made  of 
ee  different  kinds  of  wood,  and  glued  together  crosswise.  This  ar- 
gement,  it  is  claimed,  preveuts  all  cracking,  shrink-ng,  or  swelling. 
•Una. 

VioliDd,  and  part",  <io:iated  l.y  Cbsrles  F.  Albert,  305  8.  9th  streel,  PLrtadelpUia. 
?bi8  collection  etnbracea  violin  and  cello  sound-posts  of  silver  spruce : 
ik  and  sides  of  violin,  curly  maple;  ce  lo  bridges  of  plain  maple: 
[Igesof  sugar-maple;  aideaof curly  sycamore.  Theproceaaof  manu- 
ture,  seasoning  of  lumber,  &c.,  conid  not  be  obtained. 
ijoa  and  tamt>oariii«s. 

Baojo  and  lambourine  hoope,  or  riiiia.     From  beech,  luaple,  and  bircb. 
jogs  sawn  into  planks,  split  in  strips,  planed,  steamed,  bent  into 
ipe,  secured  at  lapa,  finished.    All  parta  of  the  body  of  the  tree  are 
id  that  are  free  from  knote,  "curls,"  or  other  imperfectionB. 

D. — Games  and  amusements. 
i»-ImU  bata. 
feries  of  bate-ball  bat«  in  cberry,  spruce,  wbite  a»1i,  willow,  and  baM-nood.     Frooi 

Peck  &  Sof iter,  New  York  Citf. 
Tbe  same,  froiu  K.  Rademaher  &  Co.,  Grand  Kapids,  Hich.    One  set  of  bats  in 

asb,  maple,  pinr,  and  poplar.     From  A.  G.  Spaldiug  &  Bros. 
Sawed  to  propersize,  air  and  kilo-dried,  turned  ou  lathe,  oiled  orFreDch-polisbeii. 

painted,  and  l>raDd«d. 
irn-teniiia  raoqnata. 

Racquet  id  white  asb  and  California  redwood.    From  Peck  &  Snyder. 
u  making  a  lawnteunis  racquet  it  is  :  First,  sawed  out  of  plank  with 
ircular  saw;  second,  planed  with  a  snrface-planer ;  third,  steauie<l 
1  bent;  forth,  kiln-dried;  fifth;  glued  together;  sixth;  planed  out 
wind  with  an  angle- planer;  seventh,  inside  of  rim  cnt  on  an  irregular 
Ider;  eighth,  handle  glued  and  cut  to  shape  on  molder;  ninth,  sand- 
[>ered  ou  wheel,  and  by  hand-labor;  tenth,  holes  bored  for  8tring:> 
;h  machine;  eleventh,  French  polished;  twelfth,  atrung  with    gut 
ing  (lamb's),  and  then  it  is  ready  for  market, 
o  mallet 
Sticks  or  mallets  tised  in  the  game  of  polo,  with  horses,  made  froiu  nhit«  a«l'. 

Peck  &  Snyder. 
This  is  a  small  and  narrow  mallet-head  into  which  is  set.  at  at  an  avut^ 
jle,  a  long, slender  handle.     A  "sling-stick"  also  accompanies   the 
nples. 

rlsontal  ban. 
Set  of  bars  and  trapeze  in  best  whJiH  liickory,  Atiished  and  itolished.     Perk  Jt 
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Croquet  set. 

Ball.%  mallets,  and  posts  in  yarious  woods.    H.  Rademaker  «&  Co..  Grand  Rapids 
Mich.,  two  sets.     A.  G.  Spaulding  &,  Bro^.,  one  set. 

The  balls  are  turned  from  thoroiighly-seasoued  rock-maple ;  mallets, 
rock-maple  heads  and  white-ash  handles,  apple-wood  sometimes  being 
used  instead  of  rock-maple  ;  posts,  ash.  Second-growth  lumber  chiefly 
used. 

Indian  clubs. 

•  

Pair  of  highly  polished  rock-maple  clubs.     H.  Radefiiaker  Sl  Co. 
A  second  pair,  from  Peck  ^  Snyder,  New  York. 
Set  of  clnbs  in  whitewood.    A.  G.  Spalding  &,  Bros. 

Diunb-bells. 

Set  of  hard-maple  dnmb-bells,  from  Peck  &  Snyder.  These  are  made  from  sec- 
ond-growth Inmber,  thoroughly  seasoned  by  air  and  kiln-drying.  The  dumb- 
bells were  accompanied  with  set  of  wooden  rings  for  light  calisthenics. 

Checker-men. 

Maple  checker-men,  plain  and  colored.    De  Witte  C.  Lockwood,  Derby,  Conn. 

Lumber  sawn  to  bolts  18  inches  long,  and  slightly  larger  than  diam- 
eter of  checkers;  machine- turned  and  polished;  sawn  into  blanks, 
thickness  of  checkers  (|  of  an  inch),  placed  in  revolving  cylinders  to 
polish  and  remove  splinters  and  chips;  rnn  through  embossing  machine 
under  powerful  pressure,  which  stamps  out  and  finishes  the  men. 
Stained,  painted,  sorted,  and  packed  in  boxes.  Require  about  eight 
operations. 

A  cherry  checker-board  and  set  of  checkers  in  maple  were  also  pre- 
sented by  the  Milton  Bradley  Company,  Springfield,  Mass. 

Billiards. 

Parts  of  billiard  tables  from  the  Brnnswick-Balke-CoUender  Company,  New  York. 

This  series  of  illustrntions  of  billiard-table  manufacture  includes  one 
end  rail  of  white  oak,  with  black-walnut  panels ;  one  side  of  rail  of 
white  ash  and  oak,  inlaid  with  panels  of  cherry  root,  blister  walnut,  ash 
burl,  walnut  burl,  Kentucky  wahoo,  California  redwood ;  also,  one  cue 
in  white  asb. 

Miscellaneons. 

Pitch-a-ring,  magic  hooks,  and  ring  games.  Milton  Bradley  Company,  Spring- 
field, Mass. 

The  boxes  are  of  chestnut,  posts  of  maple,  and  hoops  or  rings  of 
rattan. 

E. — ^Children's  toys. 

Blocks. 

Building-blocks  in  bass-wood.    Milton  Bradley  Company,  Springfield,  Mass. 

The  Milton  Bradley  Company  also  manufacture  a  large  series  of  puz- 
zle-blocks, letter-blocks,  and  similar  toys,  chiefly  bass-wood  and  cherry. 
Bass  is  well  adapted  to  toy  manufacture,  because  it  contains  no  pitch, 
and  therefore  glues  well,  works  easily,  and  the  absence  of  pitch  avoids 
soiling  paper  that  is  pasted  on  blocks. 
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oraea  and  carta. 

lall  horses  nml  L-arlN,  tie  rormnoriiMSK-nonri  nini  Uir  Istt.rof  elm,  bircli,  aud 

bn-SB-wiKxI.     A.  R.  UiigKl''".  UiriiiiiigliHiii,  Coiiii. 
'se  are  made  from  tiie  bost  quality  of  lumber,  tbe  bass-wood  oit- 
1  fiiiiii  Micliigaii,  altbongli  nearly  »s  gooti  quality  cnii  be  obtaineil 
w  York  iiml  otlier  States.     The  otber  woo<U  are  obtained  in  Coii- 
riit. 

'.  plank  \s  lirst  |)lane<l,  tbeii  rougL  sliaped  by  band-sawing,  uaneil 
od,  sand  papered  on  wheels  and  belt«,  tctiiet]  and  nailed,  tbe  ilif 
;  se<^ttons  together,  pointed,  trimmed,  and  packed.  Mauliiues  iu 
jlaner,  hand  and  table  saw«,  »\ving-snws,  vaiiety  and  eommoii 
I,  borers,  sand-wheels,  belts,  &c.  Value  of  plant,  abowt  $10.W)0. 
>rlionate  cost  of  labor  to  full  cost  of  pnwiuction,  about  66g  jier 

Tbe  bnsH-wood  is  peculiarly  adapted  for  making  toy  horses  or 
articles  wliere  small  portions  or  angles  stand  out  (like  llie  etirs  und 
if  horses),  on  aecnunt  of  its  tenacity  or  touglniess,  and  at  tbe  sain*^ 
light  weight  and  easy  working  quality.  >'o  special  treatment  re. 
d.  Each  article  is  bandletl  about  twenty  times  before  ready  tor 
lent. 
>  plank  used  for  liorwes  is  cut  up  in  sliort  lengths  for  couvtn- 

then  taken  to  tlie  band-saw  and  sawed  into  rough  outline  sba|>e, 
e  to  the  carver,  tli>;n  lo  sand-wheel  for  smoothing  off  ready  lor 
ing.  The  hubs  to  wlieels  are  turned  iu  variety  lathe,  which  bl>l^•^ 
bajies  them  at  ouc  o|)ei-ation,  from  square  stick,  at  a  rapid  rate. 

Toy  ilniniM  in  baaa-niKid,  iiiiijile,  aiuI  cherry. 

making  a  toy  drum  the  log  is  blocked  off  the  length  that  is  require<l 
e  circumference  of  the  drum,  put  into  a  revolving  cutting-machine, 
t  reduces  to  tbe  thickness  required  for  tbe  shell  of  tbe  drum,  ther. 
era  pi  ug- machine,  which  takes  tbe  ends  to  a  beveled  joint  ready 
earning,  then  taken  to  tbe  beuder,  where  several  sizes  are  bent  in 
lest,  dried,  laps  glued,  then  smoothed  on  a  small  wheel  or  bflt. 
taken  to  the  paint-room,  where  oinameuted,  varnished  ready  fur 
eads.  The  beads  lucked  round  a  small  liou])  to  hold  them  in  place, 
s  put  on,  then  drum  put  iuto  a  press,  where  the  hoops  are  presse*' 
)rd  and  tightening  straps  put  in  place,  all  ready  for  packing-rooui, 
put  into  ciises  that  hold  from  four  to  twelve  dozen  each.  At  least 
fi  distinct  operations  from  rough  lumber  to  finished  drum, 
ablee  and  cbaixs. 

ly  fiiriiitiiro,  from  llii;  Converse  Toy  und  WnoilBinTjire  Compmiy,  Wiiichemlnu, 
Mass.     The  linn  also  <1i>[iale(l  e\aiiiple9  ofilrawiiig  and  lilnckbourdi  far  cbil- 


Hpcciiiieii  of  liow-giiii  iu  white-wood,  from  Peck  &.  Snyder,  Sew  York  City. 
[le  toy  spring-gnu  in  baaa-wood.     Milton  Bradley  Couipauy,  Springfleld,  Mies< 
sxprasa-wagona,  &c. 

jecinieus  of  luauufacture  from  Tricycle  Maniifactiiriiij;  Compauy,  Springfield, 
Ohio. 
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VII.^MlSCELLANEOUS  USES. 

lu  tins  provisioual  groui)  ma}'  be  placed  such  wood  manufactures 
as  cauuot  properly  be  classed  with  any  of  the  preceding,  such  as  gun- 
stocks,  wooden  shoes,  artificial  limbs,  crutches,  canes,  surgical  appli- 
ances in  wood,  &c. 

Gun-stocks. 

The  Whitney  Arms  Company,  of  New  Haven,  Conn.,  presented  a  series  illustrat- 
ing the  manufacture  of  gun-stocks  from  the  rough-sawn  plank  to  the  tiuished 
stock. 

B.  Remington  &  Sons,  lliou,  J^.  Y.,  wbo  were  asked  to  make  some 
statements  regarding  this  industry,  reply  that  the  best  walnut  for 
gun  stocks  comes  from  Ohio,  IVIissouri,  and  Tennessee,  being  received 
in  the  form  of  second  growth*  1  and  2  inch  plank  and  one-sixteenth 
veneer.  The  firm  used  over  1,000,000  feet  of  walnut,  cberry,  oak, 
bass-wood,  ash,  and  pine  per  year,  one-thir<l  being  walnut,  the  other 
woods  being  used  for  cabinet- work  and  boxing-lumber. 

The  oi)erations  upon  a  plain  gun-stock  for  the  Springfield  rifle  may  be  enumerated 
as  follows  :  Koagh  sawing  ;  cutting  off  butt  and  tip  ends;  marking  four  points  in  butt 
end  and  one  in  tip  end  for  fastening  in  turning-lathe ;  turning  tip  and  butt ;  spotting 
(or  by  means  of  a  circular-saw  gang  marking  places  on  oach  side  of  butt  and  tip,  and 
several  on  one  sid«  of  the  stock  between  the  head  and  tip,  as  a  guide  for  additional 
operations);  cutting  barrel -groove  ;  cutting  for  receiver  and  tung  and  tenon  of  breech- 
screw  ;  finish  cutting  barrel-groove;  squaring  tenon  mortise;  planing  sides  and 
edges  of  stock  to  a  former;  saw>ng  off  butt  and  tip  to  gauge  length  ;  cutting  butt  - 
plate  curve;  bedding  butt-plate  tang;  boring  and  tapping  for  butt-plate  screws  ;  bed- 
ding for  lock- plate  ;  boring  for  tang  of  sear  and  for  bridle  and  sear  screws  ;  cutting 
recesses  for  main-npring  bridle,  tumbler,  and  sear-spring  ;  countersinking  for  head  of 
bridle  scrcwM  ;  bedding  for  gnard-plate;  boring  for  guard  bow-nuts  and  trigger-stud  ; 
cutting  mortise  for  blade  of  trigger;  boring  hole  for  guard,  tang,  and  side  screws, 
and  couuterboring  for  side  screw- washers ;  finish  cutting  top,  upper,  and  lower  bands, 
and  between  bands,  and  forming  shoulders  for  bands,  and  shoulders  and  tenon  for 
tip;  finish  turning  from  heel  of  butt  to  head  and  from  head  to  lower  band  ;  bedding  for 
ramrod-groove  and  stop  and  forming  holes  for  studs  ;  cutting  recesses  for  the  hand- 
spring and  boring  holes  for  their  tangs;  boring  ramrod- groove ;  cutting  barrel- 
groove  for  receiver  ;  cutting  groove  for  arm  of  hinge-pin  ;  boring  hole  for  tip-screw  ; 
finishing  with  hand-shaves,  scrapers,  and  sand-paper  and  oiling  with  linseed  oil. 
These  last  few  hand  operations  require  about  five-eighths  of  the  labor  upon  the  stock, 
all  the  varied  and  curious  cuts  made  by  machinery  requiring  only  three-eighths,  which 
is  a  very  forcible  exhibit  of  the  value  of  labor-saving  machinery.  The  enumeration 
of  the  foregoing  operations  outlines  a  complete  system  of  manufacture  which  has, 
since  1820,  been  gradually  evolved  from  the  whittling,  boring,  an4  chiseling  by  hand, 
which  then  constituted  the  single  craft  of  stocking. — [Manufacture  of  fire- arms.  Tenth 
Census  Reports. 

The  following  is  given  concerning  the  processes  of  manufacture  by 
the  Remington  Company : 

Two-inch  plank  is  first  cup  up  into  the  rough-shape  gun-stocks,  and  each  stock  is 
profiled,  that  is  brought  down  to  a  uniform  rough  state,  when  it  is  placed  in  the  butt  • 
plate  milling-machine,  and  the  end  of  the  stock  prepared  for  putting  on  the  butt 
plate.  Having  thus  got  an  exact  starting  point,  the  stock  is  sawn  off  to  the  required 
length,  nnd  the  opening  is  made  for  letting  in  the  system  or  frame,  after  which   the 
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I'fl  in  which  the  barrel  IJee  is  cut  and  edges  of  it  beveled  off.  The  stock  i> 
;1  to  the  required  shape,  aud  the  tip-iron  ia  put  in  plBce,  which  finishes  thf 
part  of  the  inauiifactiire  of  the  guu-stook.  The  lemainder  of  the  work  is 
^ly  by  hand  aud  with  the  use  of  the  usual  tools.  The  entire  lime  requir*^ 
loment  the  rough  plank  goes  ijuder  the  mvt  to  the  completion  of  the  ma. 
about  forty  minntea. 
llmbB. 

mple  willow  loiuber,  with  leE  carved  in  relief;  artificial  limbs  in  parts  and 
mplele,  from  A.  A.  Marks,  Ciai  Broadway,  New  York, 
irks  states  tbat  artificial  limbs  are  also  made  from  bass-ivood. 
the  wochI  used  comes  from  Fiiirfield  County,  Oonueclicut,  only 
irge  trees  being selectetl,  tlie  truuks  aloue being  used.  The  wood 
(I  iu  winter.  Bass-wood  from  Ohio  and  wiilow  grown  in  Kew 
,te  have  also  betiu  used,  but  thev  find  no  su|ieriority  over  the 
cut-growu  lumber.  From  the  irrcgtilar  shapes  aiid  hollow 
liinbs  the  waste  often  amounts  to 90  per  cent.,  the  lumber  cost- 
9150  to  |200  per  thousand  ft^Qt.  It  comes  to  the  factory  in 
to  8  inches  si^nare,  and  from  1  to  4  feet  long,  Ivorcd  out  iu  the 
lien  green,  and  seasoned  for  three  years.  It  is  also  stated  that 
II  willow  aud  baas  w 00,1  are  not  excelled  for  this  })uri>03e  by  any 
any  foreign  woo<is  that  have  been  experimented  with.  The 
processes  of  manufacture  are  interesting.  The  tree  is  cut  into 
)f  from  1  to  4  feet,  split  into  square  pieces  of  from  4  to  S  inches 
on  a  circular  saw,  bored  the  entire  length  with  1  or  1^  inch 
lowed  to  season  in  a  dark,  dry  place  for  from  two  to  three 
Carved  into  sliape,  hollowed  out  to  a  thickness,  smoothed  out- 
inside,  hooped  to  give  it  additional  strength,  covered  oiit- 
1  buckskin,  a  water-proof  coating  applied  to  the  covering.  In- 
leg  is  smoothed  and  polished.  Feet  are  made  by  carving  a 
willow  wood  into  the  shajtc  of  a  small  last  of  about  two-thii-ds 
et«rof  the  natural  foot;  about  this  sponge  rubber  is  vulcanized, 
)d  by  layers  of  canvas.  Some  of  the  wood-work  is  doue  by 
and  sand -papering  machiues,  otherwise  the  work  is  done  by 
The  teg  will  pass  through  at  leasta  dozen  hands  before  finished, 
are  about  fifty  manufactories  of  artificial  limbs  in  the  Uoited 
capital  not  estimated, 
■hoes  oi  aabota. 

ibor  of  pairs  of  wooden  shoea  were  presented  by  Felix  MarstoD  &  Ulair. 
<  South  Wal«r  street.  Chicago.  No  iaformation  conJd  be  obtained  as  to 
oods  employed  or  processes  of  manufacture. 

il  pair  of  crutches  in  white  aih  and  maple,  from  Nathaniel  Wilton,  Frank- 

n.  N.  H. 

Hilton   states  that  of  native  woods  cherry  and  birvb  are  also 

i  of  foreign  woods,  lancewood  aud  rosewood.    The  native  woods 

ud-growth  lumber,  obtained   mainly  in  New  Hampshire  and 

L 

law  the  lumber  into  strips  five-eighths  by  Bevea-eighths;  these 
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are  planed,  aud  some  kiuds  steamed  and  beut  in  molds f  a  spoke-rooDidto' 
is  used  to  round  them,  after  which  they  are  finished  on  a  sand-belt^  tw«> 
l>ieees  glued  together  at  bottom;  nickel-plated  trimmings  put  on,  witlw 
rosewood  handles  and  leather  tops.  The  cheapest  kinds  are  turned  in^ 
a  lathe,  split  down  within  10  inches  of  end,  a  rivet  put  through  at  eucfe 
of  split  handle  and  wood  top  put  on. 

Messrs.  Augustus  Beckel  &  Soji,  30  North  Sixth  street,  Philadelphia^ 
l)resented  crutches  made  of  white  birch,  wliite  ash,  and  hard  maple* 

Umbrella'Sticks  and  canes. 

A  large  case  was  presented  by  Montgomery  Ford,  1028  New  Market  street,  Phila»_ 
delphia,  Pa. 

C.ines  are  shown  in  asli  (with  and  without  bark),  Florida  orange^ 
l)eg-wood,  oak,  tea-berry,  hard  maple,  swamp  huckleberry,  birch,  iron- 
>voocl,  and  dogwood.  Umbrella-sticks  were  shown  as  follows,  the  firsfc 
mention  referring  to  shank,  the  second  to  handle :  Maple,  maple;  niaple^ 
apple;  maple,  stramouium;  birch,  birch;  maple,  oak;  maple,  alder;  ma.- 
])le,  Florida  orange;  dogwood,  dogwood. 

Pine  hair,  &c. 

Samples  of  iiianufactnres  from  the  long-leafed  pine  {Pinua  auslralis)  of  Nortbtf-* 
Carolina.     Pi'eseuted  by  the  Acme  Manuiactnrlug  Company,  of  WilmingtoD^ 

Raw  material;  one  sapling  (trees  attain  a  height  of  from  60  to  100  feet);  ono- 
bag  of  needles.     Manufactured  products ;  three  grades,  A,  B,  and  C. 

Pine  hair  for  upholstering  purposes,  being  clean  and  sweet,  and  so  prepared  as  tO' 
preserve  the  balsamic  odor;  one  bag,  grade  D,  substitute  for  hair  in  plaster^ 
ing;  one  sample  real  pine  hair;  one  bag  of  pine  wool ;  one  bottle  pine  burr*- 
oil ;  one  bag  pine  dust  (as  a  fertilizer,  said  to  contain  a  high  percentage  ot*' 
ammonia),  aud  one  bottle  of  pine  oil. 

The  pine  wool  is  claimed  to  be  the  nearest  approa<5h  to  natural  wool 
ever  made  from  vegetable  fiber,  and  it  is  intended  for  spinning  and 
weaving  into  mattings  and  carpets.     "  It  takesiind  retains  dyes  without  - 
a  mordant."    The  manufacturers  also  claim -that  the  pine  oil  is  a  valua-- 
ble  medicine  and  antiseptic.    "  The  well-known  properties  of  the  needier- 
of  the  long-leaf  pine,  as  containing  carbolic  acid,  tannin,  aud  (jreosote^ 
are  here  preserved  with  a  sweet,  balsamic  odor."    The  manufactoredD/ 
products  are  said  to  be  "  vermin  proof." 
Chemical  products. 

Into  this  group  has  been  classed  a  variety  of  manufactuies,  obtained! 
wholly  or  in  part  by  chemical  treatment  of  wood,  and  including  char- 
coal, wood-pulp,  bark  extracts,  and  other  products  of  wood  that  undergo 
at  the  same  time  certain  mechanical  manipulation. 

Charcoal. 

Samples  of  ordinary  pit  charcoal. 

In  reply  to  queries  regarding  the  manufacture,  Mr.  S.  L.  Griffith,  oC 
Derby,  Vt.,  gives  the  following  interesting  information : 

Timber  used  is  chiefly  birch,  beech,  maple,  spruce,  and  hemlock,  the  lower  portion  ■» 
of  the  tree  being  used  as  lumber,  and  all  remaining  portions  cut  into  cord- wood  anci 
subsequently  burnt  in  charcoal  pits.    It  requires  twelve  days  to  char  the  wood  and. 
six  days  to  cool.    A  cord  of  dry  hardwood  yields  50  bushels  ('<i,6Sd  cubic  inches  each^ 
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^i^reeu  hardwood,  42  basbele.  Di)'  spruce  and  hemlock  wood  yields  75  bushels ;  ^reen. 
CO  bushels.  Margins  are  very  small  to  day,  as  it  costs  (>i  cents  to  make  auil  deliver 
«(tal  into  cars,  and  sells  for  6f  to  7^  cents. 

In  a  recent  article  in  Outing  on  "The  charcoal-burners  of  tlie  Green 
3iountaiu8/'  the  following  interesting  statements  are  given  : 

Xbe  walls  of  the  kilns  are  12  inches  thick  and  the  kilns  from  25  to  30  feet  iu  diam(>- 
>(er,  12 feet. high  to  the  crown,  and  about  7  feet  crown,  with  a  circular  opening  in  tlie 
■crown  of  5  feet  diameter.  The  only  other  opening  (except  the  vents)  is  the  do<»r, 
'whicii  is  closed  by  a  heavy  slab  of  No.  8  iron.  The  floor  is  of  clay  and  well  tanipe*!. 
and  the  foundations  aie  thoroughly  grouted  before  the  structure  is  commenced,  as  the 
kikis  •expand  wnth  the  heat  and  contract  while  cooling.  There  are  three  tiera  of  vent^ 
or<o;peaing8  the  size  of  a  brick  left  in  the  walls  for  the  purpose  of  drawing  the  fire 
liack  «nd  forth — one  hundred  and  twenty  vents  to  each  kiln — and  they  are  calUtl 
'^*  W4ust,  knee,  and  ankle  vents." 

In  {preparing  a  kiln  for  firing,  a  foundation  of  logs  is  first  laid  upon  and  covering  the 
floor,  except  a  fire  arch  from  the'door  to  the  center.  Then  the  logs  are  piled  as  above 
described,  until  the  kiln  is  full,  when  the  center  is  filled  with  kindling,  and  the  pile 
is  ready  for  firing.  A  rag  saturated  with  kerosene  is  attached  to  a  pole,  and,  being 
flirted,  is  thrust  under  the  fire  arch  to  the  center,  igniting  the  soft  kindling ;  thr 
^oor  is  closed  and  hermetically  sealed;  the  thimble,  or  iron  circular  plate,  placed 
<»v«r  the  opening  at  the  top,  and  for  ten  or  twelve  days  the  process  of  charring  gnes 
on,  being  regulated  by  the  vents  around  the  base  of  the  kiln.  It  is  necessary  that 
:the  fire  should  begin  at  the  top  and  bum  downward,  and  for  this  pur^iose  two  opeuinj^s 
«re  left  in  the  thimble  at  the  top^  each  of  which  is  easily  covered  with  a  brick.  TheM' 
are  left  open  or  closed,  as  emergency  requires,  and  the  vents  are  opened  as  needed. 
Tto  draw  the  fire  downward  through  the  pile.  When  the  wood  is  sufficiently  charred 
•4ibove  these  vents,  which  is  ascei*tained  by  the  smell  of  the  smoke,  or  by  thrusting  a 
l>ar  into  the  vents,  to  feel  whether  it  is  wood  or  coal,  the  knee,  or  middle  row  of 
^vents,  and  the  ankle  vents,  aie  opened  in  succession,  although  the  lower  vents,  as  a 
.general  thing,  are  not  opened,  the  collier  preferring  to  burn  the  lower  tier  of  logs  iu 
-:another  kiln  rather  than  run  the  risk  of  over-firing. 

The  kilns  have  a  northern  exposure,  and  when  the  wind  is  from  that  directiou 
.great  eare  i«  neci  ssary  not  to.  burn  too  fast.  When  it  is  from  other  quarters  the  burn- 
ing is  more  regular.  Sometimes  a  sink  occurs,  which  means  that  the  tire  is  drawu 
'down  too  rapidly,  leaving  a  middle  portion  uncharred.  This  is  to  be  avoided,  and 
-can  only  occur  through  the  carelessness  of  the  collier.  After  the  charring  operation 
is  complete  the  vent«  are  stopped,  the  body  of  the  kiln  is  thoroughly  whitewashed, 
•and  the  crown  covered  liberally  with  coal-tar,  to  make  everything  air-tight,  and  the 
Jkiln  left  for  two  da>s  to  cool  oif.  It  is  then  opened,  and  the  coal  can  be  taken  out 
limmedtately.  Thus  it  requires  fourteen  days  at  least  to  burn  a  kiln  ;  two  to  fill,  teo 
to  bum,  and  six  to  cool.  The  secret  of  good  coal,  however,  is  to  take  time,  and  it  is 
preferable  to  give  it  twelve  days  to  char. 

"Wood-pulp. 

JSeries  of  samples  illu8t|^ating  manufacture  of  wood-pulp,  from  the  American 
Wood-Pap»r  Company,  Manyunk,  Pa.  Samples  1, 2, 3,  poplar  chips ;  4, 5,  and 
6,  unbleached  paper  pulp;  7, 8,  and  9,  bleached  pulp;  10,  unbleached  paper: 
11,  bleached  paper;  12  and  13,  card-board  and  writing-paper.  These  samples 
represent  the  soda  process  of  manufacture. 

i'^amples  from  Herkimer  Paper  Company,  Lyons  Falls,  N.  Y. :  1,  moist  poplar 
pulp ;  2,  spruce  pulp  ;  3,  poplar  wood  ;  4,  poplar  pulp,  dry  :  5,  spruce  wood ; 
6,  spruce  pulp,  dry;  7,  steamed  spruce  wood  ;  8,  steamed  spruce  pulp,  dry. 

Pine,  spruce,  poplar,  balsam-fir,  and  bass-wood  are  all  reported  as 
used  in  the  manufacture  of  this  product,  and  as  a  rule  the  best  quality 


57 

til  at  aan  be  seciinMl.  It  is  cut  into  cord- wood,  usually  iu  tbe  winter, 
though  some  manufacturers  saj^  all  seasons  of  tbe  year,  and  one  in  May 
to  August,  when  the  bark  will  slip  easily. 

A  New  York  State  manufacturer  gives  the  following  processes  of 
manufacture: 

We  first  cnt  up  the  wood  in  a  machine  (which  cuts  diagonally  across  the  grain)  after 
being  thoroughly  peeled  and  cleaned.  Then  put  in  upright  boilers  (6  by  22  feet)  which 
hold  two  and  one-fourth  cords;  then  boil  it  in  strong  alkali  twelve  hours;  then 
separate  cellulose  from  liquor,  and  wash  the  former  and  then  bleach  white,  and  run 
ov^r  a  paper-machine,  and  make  it  into  rolls,  for  market.  The  liquor  we  take  to 
evaporating  furnaces  and  recover  the  alkali  to  the  extent  of  about  83  per  cent.  We 
pass  this  8tock  through  eight  rooms  or  processes.  Use  60  to  70  tons  coal  per  day;  em- 
ploy 120  men  at  mill.     The  actual  cost  for  labor  in  mill  is  about  15  per  cent. 

A  Vermont  manufacturer  writes  as  follows: 

We  cut  tbe  log  or  stick  iu  blocks  on  a  circular  saw,  cnt  bark  off  with  a  barker  (simi- 
lar to  a  stave  or  shingle  jointer)  split  it  up  and  take  out  knots,  and  put  it  into  a 
grinder  which  grinds  off  the  fiber.  It  sfoes  to  a  screen-plate  which  siftaont  tbe  slivers  > 
and  the  rest  goes  to  a  wet  press  which  takes  the  pulp  up  on  a  roll,  from  which  it  is 
tak<u  off'  in  sheets  averaging  one-eighth  inch  thick. 

From  a  Massachusetts  manufacturer: 

Chipper  to  cut  into  chips  one-fonrth  inch  long,  steel  digester  7  feet  diameter,  24  feet 
long,  to  disintegrate  the  fiber,  by  use  of  chemicals  and  120  degrees  steam.  We  use  ordi- 
nary paper-beating  engines  to  reduce  pulp. 

The  following  letter  from  Eoward  Lockwood,  Esq.,  editor  and  pub- 
lisher of  the  Paper  Trade  Journal,  New  York  City,  is  of  interest: 

New  York,  January  22,  188.'). 
Mr.  Charles  Richards  Dodge  : 

Dkar  Sir  :  I  am  in  receipt  of  your  favor  of  the  17th  instant,  and  in  answer  to  your 
question  as  to  the  number  of  factories  in  the  country  engaged  in  producing  wood-pulp 
and  wood-fiber,  I  send  you  by  same  mail  the  section  of  my  Directory  of  Paper  Trade 
for  1884.  This  will  give  you  all  the  pulp-niills  in  operation  and  idle,  and  a  full  de- 
scription of  each.  I  have  no  statistics  which  will  enable  me  to  even  approximately 
tell  how  much  capital  is  invested  in  this  particular  branch  of  the  paper  industry. 

According  to  tabulations  made  from  this  edition  of  my  Directory,  there  was  a  pro- 
ducing capacity  of  chemical  fiber  in  1884  of  576,000  pounds  daily,  showing  an  in- 
crease over  1883  of  20^  per  cent. ;  of  ground  wood-pulp  there  was  a  producing  capac- 
ity of  795,550  pounds,  showing  an  increase  over  1883  of  25^  per  cent.  The  above  fig- 
ures show  the  producing  capacity  of  the  mills,  and,  as  a  rule,  should  be  considerably 
discounted,  when  considering  the  actual  output ;  but,  in  view  of  the  fact  that  these 
statistics  do  not  include  a  large  amount  of  fiber  and  pulp  which  are  made  at  paper- 
mills  in  connection  with  the  paper-making  plant,  and  consumed  on  the  spot,  I  should 
conclude  that  the  capacity  above  named  represented  ver^'  fairly  the  actual  production 
of  these  two  products. 

In  reference  to  the  question  No.  16  of  the  inquiry  circular,  and  bearing  upon  the 
forestry  question,  I  would  state  that  it  takes  a  cord  of  wood  of  the  kind  used — poplar 
and  spruce — to  make  1,000  pounds  of  chemical  fiber,  and  a  cord  of  wood  produces 
about  1,200  pounds  of  ground  wood-pulp  ;  therefore,  you  will  see,  by  figuring  on  the 
basis  of  the  above  statistics,  that  it  takes  about  1,240  cords  of  wood  to  supply  the 
mills  of  the  country  in  producing  their  daily  product ;  or,  to  produce  a  yearly  output, 
will  consume  369,000  cords  of  wood. 

I  would  also  call  your  attention  to  the  fact  that  all  of  this  wood,  used  for  making 
fiber  and  pulp,  has  to  be  peeled  and  trimmed  of  all  projecting  knots,  and  in  this  way 
it  represents  a  very  large  destruction  of  forest  growth  annually. 
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We  have  given  considerable  attention  in  this  office  to  the  qnestioo  of  the  destruc- 
tion of  forest  alongside  of  steams,  and  the  efi'ect  of  the  same  in  diminishiu,^^  water  sup- 
ply. I  think  beyond  a  doubt  to  this  cause  may  be  attributed  the  failure  of  many  of 
our  smaller  streams  in  the  Eastern  States,  and  this  whole  question  is  one  of  vital  im- 
portance to  the  country  at  large. 

I  remain,  yours  trulv, 

HOWARD  LOCK  WOOD. 

The  Director^'  to  whicb  reference  is  made  shows  a  list  of  about  175 
mills  in  the  United  States  and  Canada.  Two  mills  are  given  in  Louisiana 
which  manufacture  pulp  from  bagasse  of  sugar-cane,  and  one  in  Florida 
from  palm  fiber. 

Rosin  and  turpentine. 

Collection  of  pine  products  prepared  and  donated  by  W.  G.  Clarke,  Chickasabogue, 

Ala. 
Section  of  pine  tree  (showing  boxes  and  scarifications). 
Crude  turpentine,  from  box. 

Green  turpentine  (taken  from  face  of  tree  at  close  of  season). 
Sprits  of  turpentine. 
Kosin  C,  strained ;  rosin  D,  good  strained;  rosin  E  ;  rosin  F ;  rosin  G  ;  rosin  H  ; 

rosin  I ;  rosin  K  (low  pale) ;  rosin  M  (pale) ;  rosin  N  (extra  pale);  rosin  W.  G. 
•  (window  glass);  rosin  W.  W.  (water  white).    Dry  distillation  of  pine  knots  and 

light  wood,  specimens  as  follows  from  some  source :  Pine  knots,  light-woo<i 

splints,  tar  (ordinary  process),  charcoal  (made  in  retort-s),  crude  pixiue,  pix- 

ilio  acid,  refined  pixine,oil  of  tar,  navy  pitch. 
Miscellaneous  products  as  follows:  Rosin  oil,  rosin  varnish,  brewer's  pitch,  pine 

cones  (natural  state),  pine  cones  dipped  in  rosin,  pine  leaves  prepared  for 

mattrasses. 

The  accompanying  letter  from  Mr.  Clark  will  explain  the  collection  of 
pine  products  enumerated  above: 

Chick  AS  ABOGUE,  Ala.,  Man  8,  1885. 
Charles  Richards  Dodge,  Esq. : 

Dear  Sir  :  Your  favor  of  4th  instant  is  just  to  hand,  and  I  hasten  to  reply.  I  re- 
turn your  circular  sent,  tilled,  as  far  as  I  can  do  so,  with  regard  to  the,  manufacture  of 
lumber  at  this  point,  but  think  it  better  to  answer  your  special  inquiry  in  this  sep- 
arate communication. 

My  exhibit  at  the  New  Orleans  Exposition  is  comprised  (or  was  so  intended,  but  it 
is  not  arranged  exactly  as  I  intended)  in  three  sections  or  divisions,  the  first  repre- 
senting the  product  from  the  ordinary  distillation  of  the  crude  turpentine  as  gathered 
from  the  pitch-pine  or  turpentine  tree ;  the  second  the  products  from  destructive  distilla- 
tion of  pine  knots  or  light-wood  ;  the  third  the  products  resulting  from  the  combina- 
tion of  the  products  froai  the  two  processes  mentioned  and  articles  made  from  the 
leaves  of  the  pine  tree. 

In  the  first  section  I  showed  sections  of  the  pine  as  boxed  and  wounded  or  chipped, 
to  stimulate  the  run  of  the  sap,  including  specimens  of  one,  two,  three,  and  four 
years  working,  the  latter  having  its  long  faces  covered  with  gum  turpentine  or  scrape, 
the  accumulation  of  the  latter  part  of  the  season,  when  the  nights  become  cool  and 
checked  the  flow  of  crude  to  the  boxes.  In  this  division  I  furnished  specimens  of 
the  crude  turpentine  as  taken  from  the  boxes,  showing  the  virgin  dip,  the  old  dip, 
and  the  gum  turpentine  or  scrape,  in  separate  jars.  I  also  exhibited  spirits  of  tur- 
pentine and  the  various  grades  of  rosin  from  **C,"  the  lowest  grade  I  make,  the 
'^  window-glass,''  the  highest  grade  I  manufacture.  In  the  second  division  I  supplied 
a  bundle  of  pine  knots,  which  are  found  scattered  all  through  our  pine  woods,  and, 
before  my  process  was  discovered,  were  left  to  rot  and  waste,  except  such  as  were 
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used  for  kindling-wood.  1  also  sent  a  bundle  of  light  wood  or  rich  fat  pine,  cut  in 
billets,  as  we  prepare  it  for  the  rotorte.  Wo  use  the  knots  and  split  light  wood  Tndis- 
criminately  in  the  retorts,  and  the  richer  the  wood  the  more  valuable  is  the  prof  net. 

The  wood,  when  prepared  properly,  is  placed  in  iron  baskets  holding  about  half  a 
cord  each,  which  are  let  down  into  the  iron  retorts,  the  caps  put  on,  and  luted ;  then 
fire  is  started  in  the  furnace  and  kept  up  until  sufficient  gas  is  produced,  by  which 
the  firing  may  be  continued,  or  until  the  process  is  completed.  For  this  firing  ordi 
nary  pine  wood  is  preferable,  although  we  frequently  use  knots  or  light  wood.  These 
are,  however,  objectionable,  as  they  tend  to  fill  up  the  flues  and  interfere  with  the 
draft.  But  to  return  to  the  exhibit :  the  products  of  this  distillation  are  tar,  char- 
coal (which  is  much  heavier  and  richer  than  the  kiln-burnt  coal  and  will  even  answer 
for  welding  iron),  crude  pixine,  pixilic  acid,  refined  pixine,  and  oil  of  tar,  which  is  pro- 
nounced superior  to  that  article  produced  in  the  ordinary  way. 

In  the  third  section  I  had  navy  pitch,  rosin  oil,  rosin  varnish,  specimens  of  pine 
burrs  in  their  natural  form  and  also  dipped  in  hot  rosin  (these  were,  of  course,  only 
as  curiosities,  not  claiming  any  value) ;  pine  mast  or  seed,  and  specimens  of  vegetable 
hair  or  wool,  made  from  the  leaves  of  the  pine  and  used  for  upholstering  mattresses, 
&c.  This  hist  article  I  procured  from  North  Carolina  for  the  exhibit,  and' I  do  not 
know  the  secret  of  the-preparation. 

The  special  products  of  this  destructive  distillation  (or  retort  processes)  are  com- 
paratively new.  Their  valuable  properties  were  discovered  by  myself  and  others 
who  experimented  with  them,  but  they  have  stood  the  test  of  experience  and  are 
acknowledged  to  be  very  valuable  for  many  purposes,  especially  deodorizers  and  dis- 
infectants, for  which  purpose  the  pixine  has  no  superior.  I  send  you,  as  suggested, 
some  printed  circulars  explaining  the  uses  and  character  of  the  pixine  and  pixilic 
acid.  The  demand  for  the  article  is  growing  and  its  reputation  extending,  although 
it  has  not  been  advertised  and  no  attempt  has  been  made  to  attract  special  attention  to 
its  merits.  A  large  portion  of  the  acid  now  goes  to  waste,  as  it  will  not  bear,  in  its 
liquid  form,  the  exposure  of  distant  transportation,  but  it  is  my  design  to  enlarge  the 
works  and  prepare  to  convert  the  acid  into  various  articles  of  commercial  value  and 
large  use.  By  chemical  combinations  I  can  make  with  it  acetic  acid  and  nearly  all 
the  acetates  known  to  commerce  or  used  by  manufacturers.  Indeed,  the  variety  and 
extent  of  valuable  products  attainable  under  this  process  are  truly  wonderful,  and 
not  the  least  wonderful  thing  about  it  is  that  the  basis  of  all  is,  in  this  section  at 
least,  waste  material  in  most  part  absolutely  worthless,  gathered  for  this  purpose,  and 
therefore  costs  only  the  labor  of  gathering  and  conveying  to  the  retorts. 

With  these  works  completed,  as  I  desire,  I  could  furnish  acetate  of  lime  at  a  cost 
which  would  defy  foreign  competition  and,  if  the  quantity  were  sufficient,  stop  the 
large  importation  altogether.  The  pixilic  acid,  which  is  only  made  from  pine  knots 
and  fat  light  wood,  dift'ers  from  the  ordinary  pyroligneous  acid  in  that  it  is  much 
richer  and  heavier,  contains  larger  proportions  of  tar  and  creosote,  and  is  therefore  a 
better  disinfectant  and  preserver  of  wood. 

Shingles  or  planks  saturated  in  it  are  fire-proof,  and  I  have  used  the  acid  with  won- 
derful effect  in  extinguishing  fires.  Pixine,  on  the  contrary,  is  very  inflammable,  but 
is  not  explosive.  A  notable  charact-eristic  of  the  charcoal  is  its  dryness  and  freedom 
from  dnst ;  a  lump  of  it  may  be  taken  up  with  white  kid  gloves  without  soiling  them- 
But  I  fear  I  am  becoming  too  prolix  on  this  topic,  and  less  I  trespass  too  much  upoh 
your  time  and  patience  I  will  stop,  subscribing  myself, 
Very  respectfully,  yours, 

W.  G.  CLARK. 

From  the  Report  on  Maufactares,  Tenth  Census,  the  following  state- 
ments relative  to  the  turpentine  and  rosin  industry  are  taken : 

The  naval  stores  manufactured  in  the  Unitxl  States  are  principally  produced  from 
the  resinons  exudations  of  the  long-leaved  pine  (PinuspafHStris),  and  in  small  qua^ti- 
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ties  from  the  loblolly  piue  (Finns  Ueda)^  aud  the  slash  piue  (  Pinnt  cHheuiis)  of  t:.- 
Floriiia  coast.     The  trees  Belected  for  '*  boring''  are  usually  from  12  to  Id  inche'.  ._ 
diameter,  altliough  trees  with  trrinks  only  8  inches  through  are  now  sometliues  work^- 
A  deep  cut  or  ''box''  is  made  in  the  trunk  of  the  tree  by  a  cut  slanting  down  war*: 
some  7  inches  in  depth  and  generally  12  inches  above  the  ground,  and  met  by  a  "-^i 
ond  cut  started  ten  inches  above  the  first  and  running  down  from  the  bark  to  ri..eeT  it 
In  this  maoner  a  segment  is  removed  from  the  trunk,  and  a  triangular  trough  form- 
4  inches  deep  and  4  inches  wide  at  the  top. 

The  boxes  are  cut  early  in  November  with  a  narrow-bladed  ax  specially  niannfa*  * 
ured  for  the  purpose,  and  the  trees  are  worked  on  an  averageduring  thirty-two  week*. 
As  soon  as  the  upper  surface  of  the  box  ceases  to  exude  freely  it  is  "  hacked  *'  over  au* 
a  fresh  surface  exposed,  the  dry  resin  adhering  to  the  cut  having  been  first  carefiiK. 
removed  with  a  sharp,  narrow  steel  scraper.  The  boxes,  especially  after  the  first  s^a- 
^on,  are  frequently  hacked  i^s  often  as  once  a  week,  aud  are  thus  gradually  extended  up- 
ward until  upon  trees  which  have  been  worked  during  a  number  of  seasons  the  upper  •sur- 
face of  the  box  is  often  10  or  12  feet  above  the  ground.  For  these  long  boxes  the  scrapci 
is  attached  to  a  wooden  handle,  generally  loa<led  with  iron  at  the  lower  end  to  faeilitatT 
the  operation  of  drawing  down  the  resin.  Once  in  four  M-eeks,  or  often  less  frequently, 
the  resin  caught  in  the  bottom  of  the  box  is  removed  into  a  bucket  with  a  sm^ill 
s'.iarpoval  steel  spade  attached  to  a  short  wooden  handle.  The  product  of  The9<- 
"  dippings,"  as  this  operation  is  called,  is  placed  in  barrels  and  transported  to  the  di«- 
tillery.  The  first  season  a  turpentine  orchard  is  worked  boxes  are  uaually  dipper 
eight  times,  yielding  an  average  of  300  barrels  of  turpentine  to  the  crop.  The  seoou'l 
year  the  number  of  dippings  is  reduced  to  five,  the  product  falling  off  to  150  barreU. 
while  for  the  third  season  100  barrels  are  considered  a  fair  yield  iVom  three  dippings. 
To  this  must  be  added  the  yield  of  the  *'  scrapes,"  which  for  the  first  year  is  estimatefi. 
for  one  crop,  at  from  60  to  70  barrels  of  280  pounds  each,  and  for  succeeding  years  ai 
100  barrels. 

The  following  grades  of  turpentine  are  recognized  in  the  trade :  "  Virgin  dip  "  oi 
"  soft  whitegum  turpentine,"  the  product  the  first  year  the  trees  are  worked  ;  '*yellow 
di]),"  the  product  the  second  and  succeeding  years,  and  becoming  darker  colored  and 
less  liquid  every  year ;  "scrape"  or  ''hard  turpentine,"  the  product  of  the  scrapinizs 
of  the  boxes. 

Rosin  is  graded  as  follows:  "  W,"  window  glass;  "N,"  extra  pale;  "M,''  pale: 
"K,"  low  pale;  "Q,"good  No.  1 ;  "H,"No.l;  "G,"  low,"  No.  1;  "F,"good  No.,>: 
"D,"  good  strain  ;  "  C,"  strain  ;  "  B,"  common  strain  ;  "A,"  black. 

Tar,  produced  by  burniug  the  dead  wood  and  most  resinous  parts  of  the  loug-leave«: 
pine  in  covered  kilns,  is  graded  as  follows:  "Rope  yellow"  or  rope-makers'  tar,  the 
highest  grade  produced  with  a  minimum  of  heat  from  the  most  resinous  parts  of  tbt* 
wood;  "roang,"  or  "ship  smearing,"  the  next  running  of  the  kiln;  "black"  or 
"thin,"  the  lowest  grade,  made  from  inferior  wood  or  the  last  running  of  the  kiln, 
and  therefore  produced  with  the  maximum  of  heat. 

Miscellaneous. 

Collections  of  J.  A.  Mathieu,  Detroit,  Mich.  Case  1,  three  samples,  oak,  chest- 
nut, and  dogwood  lumber.  Case  2,  five  samples  of  charcoal  from  dogwood  aud 
chestnut.  Case  3,  two  samples  acetate  of  iron,  black  liquor,  and  two  samples 
pyroligneous  acid. 

Collections  of  J.  S.  Young  At  Co.,  Hanover,  Pa.,  and  Baltimore,  Md.  Boston 
Dyewood  and  Chemical  Company,  selling  agents: 

Quercitron  bark  liquor. 

Quercitron  bark  extract. 

Flavine. 

Raw  bark  {Quercus  tinctoria), 

Rossed  bark  (Querous  tinctoria). 

Collections  of  B.  P.  Clapp  &  Co.,  Pawtucket,  R.  I. : 
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Birch,  maple,  and  oak  wood,  crude  d aphtha,  wood  tar,  pyroligneous  acid,  pyrolig- 
nite  of  iron,  oak  charcoal,  birch  charcoal,  maple  charcoal,  acetic  acid,  methyl 
alcohol,  brown  acetate  of  lime,  gray  acetate  of  lime,  pyroliguite  of  lead, 
brown  sugar  of  lead,  acetate  of  alumina,  acetate  of  lime. 

Model  of  still  used  in  dry  distillation  of  wood:  German,  Smith  &  Co.,  Winches- 
ter, Va. 

Black-oak  bark,  raw;  black-oak  bark,  rossed;  A  No.  1  coarse-ground  qiiercitrou 
bark;  A  No.  1  fine-ground  quercitron  bark ;  A  No.  1  tine-ground  sumac. 

Sumac  leaves,  as  gathered  and  cured  for  grinding. 

Waste  from  grinding  sumac. 

Small  miscellaneous  collection  of  Canada  balsams,  oil  balsam  of  Hr,  oil  hemlock, 
oil  white  cedar,  and  oil  spruce. 

L.  Crawford  «fe  Co.,  Chase  Lake,  N.  Y.  Kossings, ground  bark;  spent-bark  ex- 
tract; raw  bark  (hemlock);  rossed  bark  (hemlock). 
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APPENDIX  I. 


PRICES  OF  LUMBER. 

The  following  tables  and  figures  give  approximately  the  average  of  prices  paid  for 
lumber  per  1,000  feet  board  measure,  by  manufacturers  of  the  industries  represented, 
in  the  various  States  where  factories  are  located,  from  Maine  to  Minnesota.  To  these 
figures  are  appended  statements  regarding  increase  in  cost  of  lumber  in  ten  years: 

Sash,  doors f  and  blinds. 


Woods. 


Lowest 


Highest. 


Average.' 


Location  of  manufactories. 


Ash 

Birch 

Cherry 

Oak  (white)  . 
Black  walnut 
White  pine . . 


Yellow  pine. 

Poplar 

Spruce 


$20  00 
ff  00 
20  00 
20  00 
30  00  ! 
10  00  , 

5  00  ' 
12  00 
14  00  , 


$25  CO 
65  00 
50  00 
25  00 

180  00 
50  OO 

15  00 
40  00 
18  00 


$21  00 
50  00 
40  00 
21  00 

100  00 
30  00 

10  00 
35  00 
15  00 


New  England  States  and  North  Carolina. 

New  England,  Illinois,  and  Minnesota. 

New  York  and  Vermont. 

New  England  and  New  York. 

New  England  and  North  Carolina. 

New  England,  New  York,  Pennsylvania,  Illinois, 

and  Minnesota. 
North  Carolina. 
New  England  States. 
New  England. 


A  factory  in  Vermont  quotes  beech  at  |7  per  M,  and  one  in  New  York  gives  maple  at 
^20.  Hemlock  is  quoted  in  North  Carolina  at  $12.  House  finish  and  moldings  aver- 
age about  the  same  prices. 

Building  lumber. — But  few  returns  were  received  relating  exclusively  to  building 
lumber,  principally  from  the  New  Euglaud  States,  where  prices  are  quoted  as  follows  : 
White  pine,  $S  to  |14  ;  yellow  pine,  $5  to  $14  (Southern) ;  spruce,  $1^  to  $16.  In  Min- 
nesota all  kinds  of  rough  house  timber  costs  about  |9  to  $15  per  M. 

Shinyles. — These  figures  are  quite  incomplete,  as  no  returns  were  received  from  Mich- 
igan and  other  localities  from  which  a  large  proportion  of  the  shingle  product  is  de- 
rived. The  replies  are  from  the  Northern  New  England  States,  New  York,  Pennsyl- 
vania, and  Southern  States  from  Virginia  to  Alabama: 


Woods. 


Lowest.  !  Highest.   Average. 


White  pine 

Spruce  

Hemlock 

Cvprcss 

Cedar 

Cedar  from  Dismal  Swamp. 


$5  00  ' 
8  00  I 
4  00  ! 


$15  00 
12  OO 
10  OO 


12  00 
15  00 


15  00 

18  00 


$10  00 

9  00 

8  OO 

10  00 

13  00 

17  00 


Mosaic  and  parquet  fioovH. — Usually  high-priced  lumber  used:  White  ash,  $30  to  $60 
per  M  ;  white  birch,  860;  cheiTy,  $40  to  $80;  maple,  $65;  white  oak,  $35  to  $80  ;  and 
black  walnut,  $120. 

Moldings. — Insufficient  returns  to  nialve  a  reliable  average  of  prices,  though  the  re- 
plies received  iudicate  considerably  lower  prices  than  those  given  for  parquet  fiooring 

-woods. 

65 
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ar-building. — No  Sgnreti  could  be  olitaEnod  fri»n  tbe  railron<l  tDuiimliiea  or  ut)]»- 
aged  in  bnilding  cars.  Stmet-car  lumltsr rftii^e*  in  priceaiM  liillows:  While oit, 
to  t50;  white  aah.  g35  to945;  popU^  (:)0  to  9\h;  whil«  piiir,  $J0;  sdcI  yriW 
e.  «40  per  M. 

Cnrriatie-bHilditig. 

Wheel  parta.  !  Carriage  pans. 

,  Lovett    Hiibest   AT«nfi<^  '  [^">'"t    Highest.  |  Ari^nst 

lioiT I      »15f")        W-'i  DO  :      **B  00  '      »IS  00  I    $I0IH»  I       m" 


'iineU.—Bamvrnod,  iu  tbick  veneers,  $-2U  per  M.;  poplar  boards,  average  nf^'i: 
;h  timber,  ased  for  hnlMi  in  Ne it  York  to  a  very  limited  eiteut,  (10  l>«r  M.  In  bar- 
H  parts:  HameK,  aali,  t30;  oak.t:)0  to  fteO;  hickory,  $60;  eJm,  |:(0.  Sad>11e-irei 
,  asb,  poplar,  beerb,  gum,  &.C.,  tlD  to  S20. 

kip-iuildinp. — Prices  ia  the  table  include  all  kitidn  of  timber  used  in  conntraetii 
Is,  steamboats,  and  aliips.  Bed  oak,  not  given  in  tbe  tabln,  aveniges  $i'i  to  $1 
:kmatack,  (13  (in  Maine).     Tabte  of  prices  for  sbip-timber  ia  as  follows  : 

Woods.  .  Lowaitt  I  Hlghral.    Avcnl 


etiirns  made  from  ship-yards  and  boat-bnilding  estabtisbmentn  in  Maine,  Ma 
»etta,  Bhode  laland.  Conneclicnt,  New  York,  Delaware,  and  Ohio, 
elfgraph-poln. — About  $Ii!  per  thousand  f«et  for  all  kinds;  the  best  poles  ni 

oolhaHillen. — Ai,  pick,  sledge,  hammer,  rake,  brush,  broom,  and  small  tool  I 
I.  table  of  prices  per  M  ; 


>'ew  England,  New  Y'ork.  aii 

Ne<r  EDubad. 

Conneftiful.  01li.^  P^nnsylva 


ot  classified  in  above:  beech,  $15,  Ohio  and  Massachusetts;  cherry,  310  ti 

r  York;  walnut,  (100. 

gr'uullaral  implement*, — Including  churns,  pnnipa,  windmills,  &c. : 
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Bass,  $10  to  $5;  hickory,  $22  to  25  ;  white  pine,  $25;  yellow  pine,  $30. 

Carpenters' 8  tooU,  wood  screws,  ^c. — Beech,  $8  to  $30 ;  white  birch,  $8  to  $35 ;  hickory, 
$50  to  $LO0 ;  maple,  $8  to  $35 ;  black  cherry,  $40.     New  England  States. 

Bobbins,  spools,  tfc— Beech,  $18 ;  birch,  $8  to  $20 ;  bass,  $20. 

Surveying  instruments. — Woods  necessarily  purchased  in  comparatively  small  quan- 
tities.    Beech,  $40 ;  cherry,  $90  j  maple,  $40 ;  white  pine,  $50. 

Wood  /]/p<!.— Maple,  $30;  cherry,  $30  to  $60. 

Shoe  pegs,  lasts,  ^c. — White  and  silver  birch,  $15;  maple,  $15  to  $40;  persimmon, 
$25  to  $65.     New  England  States,  New  York,  and  Ohio. 

Baskets. — Ash,  $35 ;  bass-wood,  $15. 

Cooperage. — Replies  from  New  England,  Middle  and  Western  States. 


Woodft. 


White  ash 

Oak   

Spruce 

Pme,  white 
Bass-wood . 
Elm 


Lowest. 

Highest. 
$40  00 

15  00 

6  00 

60  00 

2  00 

20  00 

5  00 

34  00 

4  00 

10  00 

4  00 

10  00 

Average. 


$13  00 

15  00 

10  00 

U  00 

7  60 

650 


Maple,  average,  $25;  cedar,  $26;  cypress,  $33;  chestnut,  $20;  beech,  $10;  birch, 
$11;  sycamore,  $10;  poplar,  $8;  hemlock,  $6;  cotton- wood,  $4;  red  cedar,  $10. 

Tobacco-boxes,  ^•c. — Poplar  for  cigar-boxes,  $9  ;  sycamore,  $22. 

Packing  boxes.— VfhitQ  pine,  $11 ;  spruce,  $10;  bass,  $12. 

Turned  goods. — Birch,  $5  to  $30,  average,  $15 :  maple,  $12. 

Measures,  cheese-hoxes,barrBl-hoops,  drum-hoops^  tS'O. — White  ash,  $10  to  $25,  average, 
$16;  beech,  $11;  oak.  $16;  elm,  $11. 

Furniture. 


"Woods. 


Black  walnut.. 


Be^ch 

Birch 

Bass-wood 

Cherry 

Elm  

Maple 

Oak,  wbit-e. 
Pine,  white 
Poplar 


Low- 
est 


White  ash 10  00 


$15  00 


7  00 
10  00 
10  00 
25  00 
12  00 

9  00 

16  00 

9  00 

8  00 


Highest. 


Aver- 
age. 


$100  00     $50  00 


20  00 

13  00 

22  00 

17  00 

25  00 

16  00 

85  00 

53  00 

20  00 

18  00 

22  00 

14  00 

40  00 

26  00 

50  00 

21  00 

35  00 

23  00 

States. 


Vermont,  New  York,  Ohio,  Minnesota,  Indiana,  Wiscon- 
sin, Michigan,  and  Illinois. 

Vermont,  Massachosetts,  New  York,  Ohio,  Indiana,  Illin- 
ois. 

New  England  and  New  York. 

New  England,  New  York.  Indiana,  Wisconsin. 

New  England.  Middle  and  Western  States. 

New  York,  Ohio,  Indiana,  IlUnotH,  Minnesota,  Michigan. 

Vermont,  New  York,  Indiana,  Illinois. 

New  England  and  Western  States. 

Now  York  and  Western  States. 

Now  England  and  Minnesota. 

New  England  and  Western  States. 


Chestnut,  $15;  spruce,  $15;  yellow  pine,  $12;  butternut,  $30;  gum,  $50;  syca- 
more, $50. 

Wooden  icare — Butter-molds,  trays,  bowls,  clothes-pins,  and  similar  articles.  Prices 
average  as  follows  for  lumber  used,  per  1,000  feet :  Maple,  $7  to  $10 ;  birch,  $8;  cotton- 
wood,  $6  to  $8  ;  elm,  $4  to  $6  ;  sycamore,  $5.     New  York  and  Ohio  chiefly. 

Pianos  and  musical  instruments. — About  the  same  average  as  prices  given  under  the 
head  of  furniture. 

Toys,  building-blocks,  <^c. — Ash,  $25;  birch,  $25;  bass-wood,  $14  to  $30;  cherry,  $25 
to  $35;  chestnut,  $12  to  $20;  maple,  $16  to  $28;  oak,  $18;  poplar,  $18;  white  pine,' 
$40;  spruce,  $16. 

Object  forms,  geometric  solids,  ^c. — Hard  woods  average  $40  per  M ;  soft  woods,  $35. 

Lead  pencils. — Average  cost  of  cedar,  50  cents  per  cubic  foot. 


REASE  IN  COST  OF  LUMBER  IN  TEN'  YEARS. 

mode  to  ascertain  the  percentage  of  increaae  in  coat  of  IniuUer  m' 
ars.  The  question  was  tgnnred  by  laaay  man  n  facto  rem,  onl.v  aboa< 
iplfiiig  to  tLecircnlara  giving  ansivera.  Wiiilesomeof  the  reluroi 
rtain  sections,  or  with  particular  indnstries,  lumber  is  cheaper  t  Lao 
far  the  greater  Dumber  of  ansn-ere  to  tbu  qoeBtious  shoir  a  decidd 
The  reaiilta  are  aa  follows : 

fc. — About  50  per  cent,  of  the  replies  show  an  average  iiicrea»-  of 

kuge  beiD^  from  10  to  25  per  ceut.  on  all  kinds  of  lumlwr. 

ilher  used  in  ihip-buiiding  indusfries. — Ouly  30  per  cent,  of  replifTi 

ent. ;  average  increase  about  15  per  cetit. 

p.— Replitw  giyen  in  two-fiftbi  of  the  returng,  with  an  average  of  i"' 

the  range  beiDg  from  10  to  30  per  cent. 

laufacturies  repurting  that  there  bad  been  uo  material  tncrease  in 
mber  in  t«n  year^,  a  lett«r  of  inquiry  was  directed  to  one  of  ibr 
turing  coucema  of  the  country,  asking  for  opiiiious  as  to  can.sr^  I'l' 
tiowing  is.  in  snbstancrt,  the  reply  received : 

reasons  n-liy  the  prices  of  Inmber  used  in  carriage- making  have  u<i> 
lly  in  the  past  ten  years,  we  think  are : 

been  a  general  shrinking  of  values  in  that  time,  taking  gold  asllif 
'  sources  of  supply  have  been  made  available  by  the  1 1  ■  i-  i 
portation ;  (3)  the  demand  in  limes  like  the  present  is  largelv  Tui 
the  supply  of  low-grade  timber  is  abundant  and  will  be  so  for  nianv 
bnuld  business  revive  we  think  there  would  be  a  quick  aud  deciilfii 
n  grades,  and  even  as  matters  now  stand  we  find  it  ditBcult  to  gei 
tock  of  aome  kinds  ;  yet  the  condition  of  trade  is  such  that  we  csu- 

nawers  to  queetion  in  one-third  of  the  replies  indicating  a  gcntTsI 
percent,  increase  in  cost  of  hickory  chiefly,  ouB  ax-handle  cont'ni 

50  per  ceut. 

Lbout  the  same  as  the  above. 

lenienla. — About  50  per  cent,  of  replies  average  increase  12  perceui,, 

rty  per  ceut.  of  replieu  show  increaae  iu  cost,  range  5  to  25,  averagr 

concem  in  Maine  reports  40  per  ceut.  increase  in  cost  of  oak,  suil 

io  reports  a  decreaae  of  30  per  cent,  in  piue. 

aplil  and  shared  Htoods. — Only  two  repliea,  indicating  increase  of  *' 

ition  being  ignored  in  all  others, 

increase  of  10  per  cent,  iu  cost  of  white  birch  indicated  in  MHiiif. 

f  ignored. 

■,  ^c. — Circulars  generally  report  an  increase  of  10  to  30  per  ceui. ; 

IT  boxet.  including  lobaom. — No  increase  indicated. 
Y  per  cent,  of  replies  indicate  an  average  increase  of  17  per  ceni 
>f  repliea  indicat«  a  decrease  of  about  15  per  cent. 
few  returns  indicate  an  increase  of  20  to  2j  per  cent,  on  Hpeiial 
ng  particularly  named. 

{  toy -manufacturing  concern  in  New  England  reports  an  average  in- 
nt.,  this  being  the  only  reply  to  the  question. 
I  are  passed  over,  the  replies  furnishing  iusufhcieut  data  for  even 
iges  of  percentages.     Supposaiily  little  u 


APPENDIX  11. 


GENERAL  STATISTICS  OF  WOOD^WORKING  INDUSTRIES. 

These  figares  are  presented  to  illustrate  the  enormous  demand  made  upon  the  forest 
of  the  United  States  in  a  single  year  hy  the  wood- working  industries,  or  for  lumber 
U8ed  in  construction,  for  fiiel.  &c.,  to  which  is  appended  value  of  timber  lost  by  forest 
fires. 

Table  A. — Showing  extent  of  wood-icorking  industries  in  the  United  States  ^  value  of  product 

4'C,    From  United  States  census  of  1880. 


Indaatry. 


Establish- 
I      ments. 


Capital. 


A^icnltural  implements. . . 

Artificial  limbs 

Baskets  and  willow* ware  .. 

Boxes,  packing 

Carpentering 

Carriagen  ami  wagons 

Cooperage    

Fiimitare.  including  chairs 

Handles  of  wood 

Kindling-wood 

Lasts  and  boot-trees 

Picture- frames,  &c 

Matches 

Organ  manufacture 

Piano  manufacture 

Pencils .'....- 

Refrigerators 

Sash,  doors,  and  blinds 

Sewing-machine  cases 

Shingles,  split , 

Shin-building 

Tm br^llas  and  canes 

Veneering 

Wheelbarrows 

"Wheel  wrightlng 

Windmills 

Wood  pulp 

Wood,  carved,  &c 

Wooden  ware 


1,043 

33 

304 

602 

9,184 

3.841 

3.898 

5,227 

206 

218 

62 

645 

37 

171 

174 

4 

71 

1,288 

18 

45 

2,188 

172 

5 

22 

10, 701 

69 

50 

710 

287 


$62, 109, 

82, 

1.852, 

5,  304, 

19,541, 

37.  973, 

;  12,  rs, 

44,946, 

1,032, 

1, 018. 

477. 

4,  437. 

2. 114, 

3,  922, 

9,  869, 

341. 

727. 

20, 457. 

i        741. 

17, 

20.  979, 

:    2.658, 

261, 

266, 

10.  641. 

697. 

:     1,898, 

3. 450, 

>    3,606, 


668 
600 
917 
212 
358 
493 
726 
128 
090 
490 
692 
666 
850 
338 
577 
597 
220 
670 
300 
770 
874 
726 
500 
200 
080 
100 
450 
710 
794 


Hands 
employed. 


39,580 

72 

3,119 

7,722 

54,138 

45,394 

25.973 

50.304 

1, 575 

1,443 

637 

6,183 

2,219 

4,2C2 

6,575 

S99 

1,053 

21,898 

1,422 

193 

21,  345 

3,608 

141 

230 

16, 108 

596 

1,209 

6,665 

5,033 


Wages  per 
year.    .  ] 


$15. 359, 610 

43, 833 

657, 405 

2, 760, 135 

I  24,582,077 

I  18,988,615 

8, 992, 603 

23,  605, 080 

436,664 

526. 861 

808. 975 

2, 471, 105 

535,  911 

2, 142, 539 

4,  663. 193 
102, 116 
423,680 

8,  540,  930 

683.338 

11.  394 

12, 713, 813 

1. 158,  682 

35, 730 

72,489 

5,  074.  799 
244, 197 
444,  778 

2, 148, 914 
1, 539, 571 


Value  of 
products. 


$68, 640, 486 

137. 024 

1, 992. 851 

12, 687. 068 

94, 152. 139 

64, 951, 617 

33, 714, 770 

77, 845, 725 

1, 656, 698 

2,480,953 

765, 296 

9,  596,  219 

4,668,446 

6. 136. 472 

12. 264.  521 

879, 427 

1,739,731 

36,  621,  325 

2,  064, 837 

47.  9S2 

36, 800, 327 

6, 917, 463 

292,200 

227,392 

18,  892,  858 

1. 010.  542 

2,256,946 

6, 770, 119 

5, 235, 474 


Table  B. — Table  showing  product  and  values  of  sawed  lumber.    From  oetisus  of  1880. 

Lumber ' feet..  18,091,356,000 

Laths number..  1,761,788,000 

Shingles do....  5,555,046,000 

Staves do....  1,!J48,226,000 

Sets  of  headings do....  146,523,000 

Spool  and  bobbin  stock feet..  34,076,000 

*      Total  value $233,268,729 
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. — Table  skoaitig  quanlilg  of  lumber  nitd  in  ahip^buildiHg  in  1880.    FroM  ''"l^ 

Fm 

le 39,2^.:~-i 

ae 47.50li,W- 

»V 69,-01.»i 

nber,  including  other  kinds 179,  '^^.'M' 

97.1*; 

I. —  Value  of  limber  uiedai  fuel  in  the  cenaus  year.    From  Foreitry  Beporl  of  Fra; 
C.  S.  Sargent. 

pBtic  purposes  (estimated) (306, 95ii.<il' 

rftilmads 5,1-26,711 

steamboats 1,^1^,"^' 

raetiiresaudiuiDiDg 6,07a.iJ 

oal  (iu  part} 4.  755.  fi 


i. — MiiceUaiieoHS  usu  of  aoode,  iri'ft  vnliies  of  product  (from  tame  loiirc-  ai 

-ties *9,siXi,y: 

-fence  pouts 18(1,0"' 

lea 1,  iM7.  •-■K 

above  iihoiild  be  added  the  valne  of  tan-bark,  there  being  used  in  the  censii' 
11,526  tons  of  hemloek  bark  and  353,'.j').5  tons  of  wbite-oak  bark. 
)!re»  ("ccwBMs  jear).— Areas  burned  over  in  acres,  10,274,099 :  value,  825,463,-i'"- 
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PROSPECTS  OF  FUTURE  SUPPLY  AXD  NEEDS  OF  LEGISLATIOS. 

» 

The  following  views  of  manufacturers  on  the  general  aspects  of  the  forestry  question, 
prospects  of  future  supply  of  kinds  of  timber  most  used  by  them,  and  opinions  con- 
cerning legislation  are  presented  in  the  form  of  brief  extracts : 

Burlington^  VU — Will  be  exhausted  in  twenty-five  or  thirty  years  at  present  rate  of 
consumption.     Native  woods  should  be  planted,  and  forests  protected. 

Mobilfy  Ala. — As  far  as  the  Gulf  States  are  concerned,  the  pine  would  IrtSt  the  saw- 
mills for  perhaps  a  hundred  years  to  come ;  but  the  timber  will,  I  think,  be  practically 
gone  in  thirty  years  on  account  of  the  destruction  wrought  iu  the  manufacture  of  tur- 
pentine and  rosin.    The  work  should  be  regulated  by  law. 

Wilmington,  N.  C. — Twenty  years  ago  we  thought  the  end  was  in  sight ;  since  then 
we  have  had  a  regular  supply  of  twenty  or  thirty  millions  annually.  The  quality 
is,  of  course,  not  so  good,  as  much  of  the  timber  is  from  young  trees  with  more  sap 
than  heart.  Yet  continual  avenues  are  opened  by  the  railroads,  and  the  supply  is 
equal  to  the  demand. 

Marshfield,  Ft. — I  am  directly  on  the  line  of  railroad,  and  cut  nothing  but  the  largest 
timber,  leaving  all  of  the  small  to  grow  up,  which  will  be  fit  t3  cut  in  twenty  or 
twenty-five  years.  It  will  surely  pay  to  grow  timber  on  or  near  lines  of  railroads 
better  than  any  other  crop. 

Sandgafe,  Vt. — The  consumption  of  timber  is  much  greater  than  its  growth. 

Chicago,  III. — Fashion  controls  the  use  of  wood  in  our  line  (church  furniture,  wood 
mantels,  &c.).  The  color  and  grain  of  any  wood  can  l>e  imitated  on  any  other  by  skill- 
ful staining  and  graining  beyond  the  ability  of  any  one  to  detect  the  difference.  We 
make  about  all  of  our  cheyry  work  from  red  birch.  It  is  just  as  good  in  every  respect. 
We  sell  it  for  cherry,  and  it  is  scarcely  ever  questioned  and  never  rejected,  excepting 
in  special  cases  where  the  name  is  considered  important. 

If  there  were  not  another  foot  of  black  walnut  in  the  country,  the  gum  would  sup- 
ply its  place  fully.  It  seems  to  us  that  use  of  veneers  is  on  the  increase.  We  are 
constantly  using  it  more  and  more  for  all  plane  surfaces.  Facilities  of  transportation 
are  at  present  of  much  more  value  tfiun  the  woods.  Cases  occur  where  the  cost  of 
carrying  goofls  over  railroads  which  monopolize  the  trade  is  greater  than  charges 
over  competing  lines  by  the  whole  cost  of  the  wood. 

LoweUj  MasB. — Supply  being  rapidly  exhausted ;  growing  poor  in  quality  and  smaller 
iu  size  every  year. 

Addison,  N.  F.— The  supply  of  pine  will  last  about  twenty  years. 

New  York  City  (manufacture  of  floorings). — Unless  some  more  effective  mode  is  soon 
adopted  to  protect  the  forests  and  incentive  offered  to  plant,  we  shall  iua  short  time 
have  to  depend  upon  other  countries  for  our  supplies. 

Cindnnatij  Ohio. — Ship-timber  is  becoming  very  scarce,  and  in  the  course  of  fifteen 
to  twenty  years  boats  must  be  built  of  other  material. 

Acusknetf  Mass. — The  prospect  of  future  supply  of  cedar  for  boat-building  is  not 
very  bright.    Pine  timber  is  the  most  valuable  of  any  wood  that  grows  about  here. 
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Those  that  have  auy  large  enough  for  box- boards  are  catting  it  off  and  selling  it  to 
the  millers  for  $6  a  cord ;  bat  it  is  getting  scarce  ;  there  are  only  small  Iota  to  be  ob- 
tained at  any  one  place.  Our  supply  of  yellow  oak  from  Connecticut  becoin«»8  poorer 
and  poorer  every  year.  Thoee  who  send  it  here  tell  us  that  it  is  getting  scarce,  it 
being  hard  work  to  get  such  as  will  answer.  I  think  there  is  need  of  legislAtion  on 
this  question.  I  suggest  offering  a  bounty  for  setting  trees  for  timber,  or  aomething 
of  the  kind,  and  making  laws  tu  encourage  those  who  have  suitable  land  to  sec  treea. 
There  are  thousands  of  acres  of  land  in  this  State  that  are  covered  with  boshes  and 
briers  which  might  be  converted  into  valuable  timber  land  with  but  little  expense. 
Within  4  miles  of  this  place  is  a  5-acre  lot  which  the  owner  set  to  white  pine  about 
twenty-eight  years  ago.  The  trees  are  now  15  inches  in  circumference  and  large 
enough  to  cut  for  box-boards.  The  investment  has  paid  him  10  per  cent,  interest,  he 
thinks. 

Xewburyportf  Mass. — All  kinds  of  timber  are  growing  scarce.  I  think  there  should 
be  a  law  to  regulate  the  cutting  of  sapling  pine  for  shoe  and  other  box  boards. 

In  consequence  of  the  tendency  to  use  iron  for  the  construction  of  the  hulls  of  shijK 
and  steamers,  there  is  but  little  demand  for  oak  ship-timber.  Hard  pine  from  the 
South  is  annually  increasing  in  price,  but  is  mainly  used  lor  house-building  and 
bridge-building  purposes.  The  supply  is  being  rapidly  reduced  by  the  enormous  con- 
sumption. 

Brewer^  Me. — No  legislation  needed  except  to  be  more  careful  of  pine.  Fires  have 
killed  more  lumber  in  this  State  than  the  ax.  Pine  and  spruce  grow  very  fast  here. 
Have  known  of  good  sized  pine  logs  being  cut  in  t  wen ty-tive  years  after  a  fire  had 
burned  off  the  tract. 

New  York  City. — Timber  (for  car-building)  is  rapidly  diminishing.  We  find  that 
Western  consumers  are  competing  with  us  in  Michigan,  Indiana,  Kentucky,  and  Ten- 
nessee, and  it  is  not  apparent  where  the  supply  for  the  Ea8t  will  next  be  obtained. 
Canada  lumber  should  be  freelv  admitted  to  the  United  States. 

Canton f  N.  T. — The  State  should  own  the  lauds  on  the  headwaters  of  our  rivers  and 
should  control  the  cutting  of  timber. 

Chicago^  III, — There  is  cedar  enough  to  last  for  one  hundred  years,  but  it  -will  l)e 
very  expensive  in  twenty-live  years  from  now.  All  railroads  building  west  of  Mis- 
sissippi River,  north  of  Missouri,  and  west  of  Missouri,  south  of  Iowa,  should  have  beeu 
forced  to  set  aside  two  sections  of  land  for  each  10  miles  of  railroad  built,  for  tree  cul- 
ture. 

New  Bar  en,  Conn. — A  carriage  manufacturer  writes:  *' There  is  no  question  but 
what  there  will  be  a  very  small  supply  in  the  near  future  of  the  best  grades  of 
hickory  and  ash.  They  are  very  scarce  at  the  present  time,  and  we  would  advocate 
a  law  which  should  prohibit  cutting  either  hickory  or  ash  trees  under  a  certain  size, 
and  also  pay  a  subsidy  to  farmers  who  will  plant  a  certain  number  of  these  trees  at 
certain  distances  apart  annually.'' 

Pequa,  Okio. — Think  twenty-five  years,  at  the  farthest,  will  exhaust  all  the  hickory 
in  the  country.  • 

Mansfield,  Ohio. — Regarding  hickory,  think  the  supply  will  be  exhausted  in  twenty 
years. 

A  Connecticut  wheel  maufacturer  says  :  •*  From  the  fact  that  wheel-makers  are  get- 
ting so  they  scarely  consider  the  distance  a  supply  of  hickory  may  be  removed  as  an 
obstacle  to  its  purchase,  we  consider  it  certain  that  ten  years  will  develop  either  one 
of  these  states  of  affairs:  Either  some  other  wood  will  be  used  out  of  which  wheels 
will  be  made,  or  some  other  kind  of  wheel,  made  of  metal,  will  be  introduced.  We 
consider  the  latter  the  most  liable  to  be  brought  about.'' 

West  Chester,  Pa. — We  find  that  hickory  rim  stuff  of  best  quality,  which  has  been 
found  chiefly  in  a  section  within  100  miles  of  tidewater,  is  becoming  more  and  more 
difficult  to  obtain,  as  it  grows  only  on  ground  which  is  valuable  for  agricultural  pur- 
poses, and  which  once  cleared  off  is  not  allowed  to  grow  up  in  timber  again.     The 
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otber  kinds  of  woods  used  by  as  are  common  to  a  much  greater  area,  and  we  find  no 
difficulty  in  procuring  all  we  need  at  prices  as  low  or  lower  than  those  prevailing  in 
the  past,  as  the  extension  of  railroads  into  new  territory  and  decreased  rates  of 
freight  enable  us  to  draw  from  a  much  larger  extent  of  country.  Our  observations 
lead  us  to  believe  that  the  amount  of  timber  going  to  waste  in  the  United  States  is 
greater  than  the  amount  made  use  of,  and  that  while  this  continues  to  be  the  case  the 
cultivation  of  timber  cannot  be  a  financial  success  in  other  than  exceptional  locations* 
We  think  it  might  be  well  for  the  Government  to  establish  experimental  plantations 
in  order  to  learn  what  could  be  done,  with  the  best  manner  of  doing  it,  and  the 
probable  cost,  but  doubt  the  propriety  of  going  further  than  this  at  present. 

New  Lexington^  Ohio. — The  forests  of  this  country  are  being  exhausted  very  rapidly, 
HO  much  so  in  fact  that  it  is  almost  an  impossibility  t-o  obtain  a  first*class  spoke  in 
oak.  Second  growths  are  almost  out  of  the  question.  The  timber  question  of  the 
country  is  a  very  important  one  to  us  now. 

DelphoSf  Ohio. — Timber  tor  our  line  (carnage  manufacture)  will  be  cleared  out  in 
this  section  within  the  next  ten  vears. 

Fosforiaj  Ohio. — Twenty-five  years  ago  this  Northwestern  Ohio  was  one  of  the  best 
timbered  countries  that  could  be  found  in  the  United  States;  to-day  the  cl.'iss  of  tim- 
ber that  enters  into  the  construction  of  wagons  and  carriages  is  becoming  scarce  and 
is  in  very  great  demand.  Where  the  supply  is  to  come  from  fifteen  or  twenty  years 
hence  should  be  a  matter  of  serious  consideration.  That  there  is  great  need  of  legis- 
lation on  that  question  there  is  no  room  to  doubt. 

A  Philadelphia  carriage  raauufacturer  writes:  ** There  is  no  question  but  that  the 
timber  is  being  cut  faster  thap  it  grows.  The  amouut  consumed  by  the  railroads  for 
ties,  in  addition  to  the  increased  demand  from  abroad  and  the  regular  home  consump- 
tion (constantly  increasing  with  the  increase  of  population),  must  force  upon  the 
country  the  ueceshity  of  legislation  similar  to  that  existing  in  Sweden,  Norway,  aud 
Germany." 

Another,  from  New  Haven,  says :  *'  Hickory,  ash,  aud  white  wood  are  being  used 
up  much  faster  than  they  can  grow,  and  in  a  very  few  years  will  be  very  scarce  and 
of  poor  quality.  Then  it  will  be  regretted  that  we  did  not  take  measures  to  insure 
a  future  supply." 

BristoJj  Conn. — If  I  were  a  young  man  I  would  i)ut  one-third  of  my  30  acres  iu  black 
walnut  and  wait  for  it  to  grow ;  would  reap  a  rich  reward  iu  day^s  decline. 

Greensboroughy  X.  C. — I  think  that  our  choice  hickory  at  the  present  rate  of  con- 
sumption will  be  pretty  well  exhausted  in  twenty-five  years  from  now.  The  white- 
oak  supply  will  last  much  longer  from  its  greater  abundance,  but  it  is  rapidly  being 
cut,  and  both  timbers,  being  of  comparatively  slow  growth,  will  be  scarce  aud  valu- 
able in  the  near  future.     I  cannot  see  that  any  legislation  will  help  the  matter. 

Xew  Haven,  Conn,  (carriage  wood-work). — The  forestry  question  is  one  of  the  most  im- 
))ortaut  economic  questions  of  this  generation,  and  should  receive  far  more  attention 
from  our  legislators  than  it  does.  All  that  can  be  done  in  regard  to  old-growth  ash 
and  poplar  is  to  protect  the  supply  we  now' have  ;  it  can  never  be  replaced.  A  sup- 
ply of  second-growth  ash  and  hickory  may  be  obtained  by  cultivation  and  the  pro- 
tection of  young  saplings,  and  a  supply  may  be  obtained  in  twenty-five  years. 

What  laws  are  required  we  cannot  say,  but  we  think  that  something  should  be  done 
to  save  the  saplings  in  the  States  of  New  Jersey  and  Connecticut.  In  forty  years  these 
States  could  furnish  an  immense  amount  of  the  very  best  of  hickory  timber,  if  the 
destructive  waste  of  the  young  trees  for  the  purpose  of  getting  hoop-poles  could  be 
stopped  ;  but  how  to  stop  it  is  an  unsolved  problem  ;  yet  it  must  be  stopped,  or  we 
shall  never  have  any  good  hickory  in  these  States,  for  these  hoop-pole  cutters  select 
the  very  best  for  their  use  and  let  the  poor  ones  stand.  This  course  must  be  reversed, 
but  how  to  do  it  is  a  problem  we  cannot  solve.  We  do  not  see  how  law  can  prevent 
a  man  from  cutting  what  timber  he  chooses  on  his  own  land ;  and  as  but  few  men  care 
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anything  aboat  future  generations,  the  ma88  of  the  people  will  act  as  they  think  W^* 
for  themselves  while  living. 

Dayton^  Ohio. — At  the  present  rate  of  unnecessary  slaughter  of  timber,  thecouutr:> 
will  be  denuded  in  twenty-five  years  (hard  maple).  The  larger  forests  are  purcha^^i! 
and  cleared  for  the  profit  there  is  in  the  timber.  The  farmer  who  has  100  acres  of  laud, 
with  15  to  20  of  it  forest,  says :  ^^The  taxes  are  so  great,  and  the  yield  ao  slight  fmii: 
his  timber  laud,  he  is  obliged  to  reduce  the  area,"  and  so  the  forest  must  ^o.  Rr- 
moval  of  tax  from  all  timber  land  would,  in  a  large  degree,  remove  the  necessity  f«<! 
cutting  out  the  same  on  the  cleared  farms,  as  well  an  iu  the  extensive  forests. 

KoriHch,  Cofni.— Of  rock-maple  there  is  a  great  abundance,  but  white  pine  is  fa^: 
going  from  the  face  of  the  earth,  and  means  should  be  adopted  to  grow  it  auew%  a»  :* 
is  the  most  valuable  of  all  lumber. 

Rcieine,   Wis.  {agricultural  implemetite). — The  matter  of  future  lumber  supplies  i- 
getting  to  be  a  serious  matter.     The  better  grades  of  lumber  are  iu  good  deiuatnl 
the  quality  of  lumber  growing  poorer  each  year  ;  still  we  manage  to  get  alj  we  i-- 
quire  from  year  to  year  by  paying  a  fair  price,  subject  to  our  own  inspection. 

Athens^  Vt. — White  ash  is  becomiug  very  scarce  in  this  section. 

Stamfordf  Vt. — Our  timber  land  is  r<»ugh,  uiouutainous,  rocky,  and  wet,  not  tit  !•■: 
cultivatiou,  and  after  the  old  timber  is  cut  oil'  it  immediately  grows  up  to  brush  a:.* 
second-growth,  and  there  is  more  territory  now  covered  with  timber  and  secoi-. 
growth  in  this'x'icinity  than  there  was  twenty  years  ago. 

Saint  Johnnburiff  Vt. — Good  supply  (spruce  and  birch)  in  this  section  for  the  n»'X* 
fifty  years. 

Bichmond^  Va. — The  lumber  I  use  (sycamore)  is  scattered  throughout  tlie  StaTr>, 
difi'ering  in  quality,  with  advantage  in  favor  of  the  more  northerly  and  colder  cli- 
mates. Is  probably  being  cut  for  tobacco-box  nianufactuie  and  for  cheap  dwellings 
at  the  rate  of  100,000,000  feet  annually. 

Benson^  Vt. — Good  timber  will  be  very  scarce  in  twenty-five  years. 

Delpho8j  Ohio. — At  present  consumption  of  timber  I  don't  think  that  linn  wood  can  W 
obtained  for  manufacturing  purposes  in  Allen,  Van  Wert,  Putnam,  and  Paulding  coul- 
ties,  in  this  State,  in  ten  years.     (Excelsior  mauufacture.) 

Lebanon^  Conn. — A  prominent  handle  manufacturer  writes:  **The  question  of  i 
future  timber  supply  is  an  interesting  oue,  both  to  the  manufacturer  and  to  the  p«>liT- 
|cal  economist.  Notwithstanding  the  fact  that  there  has  been  so  little  advance  :: 
the  price  of  sawed  lumber  in  the  past  ten  years,  it  is  the  opinion  of  many  who  are  w»r 
qnalified  to  judge  that  there  must  be  a  material  advance  in  the  near  future.  Severa 
causes  have  operated  to  depress  the  price  of  lumber  at  the  present  time.  Fire: 
might  be  mentioned  a  general  stagnation  of  business  and  almost  universal  deprecia- 
tion of  values  in  all  manufactured  articles.  The  advent  of  the  portable  saw-mill  ha« 
been  an  important  factor  to  be  considered,  not  only  with  respect  to  the  present  mar- 
ket value  of  lumber,  but  also  as  affecting  the  future  supply.  While  this  institutit'i 
was  hardly  known  in  thissection  ten  years  ago,  there  is  now  scarcely  a  town  in  th!* 
vicinity  which  has  not  felt  its  inflnence.  The  effect  of  setting  up  such  a  mill  in  ai  > 
section  is  to  make  certain  kinds  andqualitiesof  lumber  cheap  in  that  vicinity  as  lonj 
as  the  su]>ply  of  standing  timber  lasts.  When  this  is  exhausted,  the  mill  is  moved  a 
few  miles  perhaps,  another  lot  of  cheap  lumber  thrown  upon  the  market,  more  hill- 
sides denuded,  and  so  the  process  goes  forward  as  long  as  there  is  timber  large  enoii<;;h 
to  make  railroad  ties,  and  in  sufficient  quantity  to  pay  for  setting  up  a  mill.  Aiii* 
this  leads  me  to  speak  of  the  vast  consumption  of  timber  by  the  railroads  of  the  conc- 
try,  in  ties,  bridges,  &c.  No  pers(»n  who  has  not  taken  pains  to  inform  himself  npon  t  hi* 
point  would  have  any  idea  how  vast  this  consumption  is;  and  until  some  better  t^r 
cheaper  material  is  found  as  a  substitute,  our  timber  supply  will  be  heavily  taxe<l  :• 
supply  this  ever  increasing  demand. 

Bnt  it  is  not  merely  the  legitimate  consumption  of  timber  by  the  railroads  wliio!. 
causes  apprehension  in  the  minds  of  those  interested  in  the  supply  for  the  future.     Ow- 
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'svould  suppose  that  these  corporatious  would  be  aotuated  by  a  feeling  of  self-iutereat 
to  use  all  reasonable  care  in  preventing  the  destruction  of  standing  timber  contiguous 
to  their  lines  of  road.  This,  however,  does  not  seem  to  be  the  case.  Forest  fires  in  the 
vicinity  of  railroads  have  become  so  common  as  to  cause  a  general  feeling  of  insecurity 
among  holders  of  such  property,  and  a  disposition  to  cut  off  or  sell  at  the  very  first  op- 
portunity. 

In  view.of  the  foregoing  facts,  it  would  seem  desirable  that  we  should  have  such  leg- 
islation as  will  encourage  the  cultivation  of  young  timber.  Whether  this  can  in  some 
degree  beaccontplished  by  exempting  lands  devoted  to  this  purpose  from  taxation  for 
a  term  of  years,  may  be  an  open  question  ;  but  it  would  seem  that  before  it  can  be 
made  a  very  great  inducement  for  people  to  invest  largely  in  this  kind  of  property, 
flome  method  must  be  devised  by  which  greater  immunity  may  be  enjoyed  from  the 
reckless  destruction  to  which  such  property  is  particularly  exposed. 

^oricich,  Conn. — The  northern  white  birch  is  a  quick-growth  wood ;  probably  20 
years  would  grow  wood  large  enough  to  cut.  Inhabitantsof  the  vicinity  where  this 
wood  is  cut  say  that  it  cannot  be  exhausted  this  century  sure,  and  do  not  think  it  ever 
"will  be. 

Foxcroft,  Me. — This  is  a  matter  of  vital  importance,  and  should  receive  special  atten- 
tion from  the  Government  with  the  view  not  only  of  preventing  wasteful  destruction 
of  our  present  forest  limits,  but  in  every  possible  way  encourage  the  planting  of  addi- 
tional area  with  such  timber  as  will  be  of  the  greatest  value  when  grown.  In  regard 
to  the  special  timber  I  use  (white  birch),  I  have  no  doubt  that  in  the  near  future  all  the 
large  growth  will  be  exhausted,  so  that  instead  of  using  trees  so  large  that  the  wood 
has  to  be  sawed  into  squares  to  reduce  it  to  size,  small  trees  will  be  made  use  of,  of  a 
size  suitable  for  a  single  spool ;  the  wood  being  put  in  the  form  of  poles  when  cut,  so 
that  the  spools  will  be  made  from  round  poles.  The  supply  of  this  wood,  that  is,  white- 
birch  wood,  growing  in  this  way  and  used  as  soon  as  large  enough^  may  be  considered 
inexhaustible,  as  it  grows  to  such  a  size  in  a  very  short  time,  and  when  the  necessity 
occurs  it  may  be  cultivated  for  these  special  purposes.  In  view  of  the  foregoing,  I  do 
not  see  as  white  birch  requires  any  special  legislation  to  protect  or  to  provide  for  a 
future  supply  of  timber  for  spools,  &c. 

In  this  connection,  I  would  add  that  although  white  birch  is  the  only  tiuiber  used 
in  this  country  for  spools  it  is  not  because  other  kinds  of  wood  cannot  be,  but  because 
owing  to  th«  peculiar  quality  of  white  birch  it  can  be  worked  with  greater  economy 
than  any  other  ;  so  that  if  the  very  unlikely  thing  should  happen  that  we  should  no^ 
have  sufllcient  supply  of  it,  we  should  not  be  deprived  of  the  articles  now  made  from  it. 
We  should  still  have  them,  but  at  an  increased  cost,  because  made  from  wood  more  dif- 
ficult to  work. 

Woonsockety  R.  /.—-Think  there  ought  to  be  legislation  relative  to  cutting  our  best 
forest  trees.  Ma{>le  is  growing  very  scarce,  and  price  will  in  five  years  be  much 
higher.  We  find  it  hard  to  obtain  first  quality.  The  white-birch  lumber  is  also  get- 
ting 80  scarce  that  Canadian  parties  can  ship  to  many  points  in  our  country  cheaper 
than  native  wood  can  be  purchased.  You  see  by  the  answer  66,  that  the  price  has 
diminished  in  ten  years.  This  is  caused  by  competition  and  by  improved  logging 
machinery,  and  not  because  the  wood  is  as  plentiful.  For  the  same  reason  the  cost 
of  all  goods  (bobbins,  spools,  &c.),  has  decreased  38  per  cent,  in  the  same  time: 

Bmkjieldj  Me. — In  this  section  of  Oxford  County,  I  think  the  yearly  growth  exceeds 
the  yearly  consumption  of  native  woods.  Ten  acres  of  waste  land  are  growing  up  to 
wood  when  there  is  one  cleared  of  wood.  Maine  is  a  wood-growing  State.  There  are 
teii  thousand  of  pine  now  to  one  thousand  50  years  ago.  I  have  been  here  65  years* 
and  know  whereof  I  atiSrm. 

Columbus  Grove,  Ohio. — ^The  hickory  is  rapidly  disappearing,  and  constantly  in- 
creasiug  in  value. 

Deep  River  J  Conn. — The  timber  supply  in  our  vicinity  is  fast  passing  away,  and  can 
last  but  a  few  years  longer.    We  can  to-day  bring  maple  lumber  from  Vermont  to  our 
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factory  as  cheaply  as  we  can  buy  at  the  nearest  mill.  Small  portable  mills,  working 
on  railroad  ties  and  timber,  waste  more  timber  than  they  self,  and  are  a  carae  to  the 
country. 

Red  House,  X,  F. — ^Ash  timber  cannot  last  over  five  years  in  this  part  of  the  count  it. 

Xetc  Portland,  Me. — Ash  lumber  is  more  plenty  here  now  than  thirty  years  ago.  I 
think  the  white  birch  is  fast  diminishing;. 

Clinton,  Conn. — It  is  a  pity  that  the  timber  of  this  section  is  so  nearly  gone.  There 
is  no  place^  I  believe,  on  the  firlobe  where  hickory  and  oak  of  as  good  quality  pxov^^ 
as  on  this  coast  line,  from  Maine  to  South  Carolina.  Connecticut  hickory  has  always 
taken  in  the  market  preferably  to  any  other. 

Hartsburg,  Ohio  {<ix-kandle  manufacturer). — I  believe  within  20  years  the  snppk 
will  be  so  nearly  exhausted,  at  least  in  Ohio,  that  there  will  be  no  factories  runniB:: 
in  the  State. 

Hinsdale,  Mass,  (ash  haskeis). — Wood  of  many  kiuds  is  growing  here  faster  than 
consumed.  There  is  a  scarcity  of  white  ash  just  now,  but  there  are  quantities  com- 
ing into  the  market  in  fifteen  or  twenty  years.  The  Boston  and  Albany  Railroad 
took  large  quantities  of  wood  for  many  years.  So  that  the  wood  is,  much  of  it,  small 
(twenty -years'  growth),  but  since  the  use  of  coal  the  consumption  of  wood  i«  core- 
paratively  small  and  the  hills  are  being  coveretl  again. 

New  London,  Ohio. — The  writer  has  been  engagi'd  in  the  timber  business  for  twenty- 
oue  vcarH.  The  larger  portion  of  the  time  was  in  buying  and  manufacturiug  timber 
for  wagons  and  carriages,  bending,  &c.  His  experience  in  this  section  was  as  fol- 
lows: From  18ftJ  to  1873  forest  hickory  and  oak  were  easier  to  obtain  each  year  ami 
about  uniform  in  price ;  and  from  1874  to  1884  have  been  continually  harder  to  obtain 
and  gradually  increasing  in  price.  But  second-growth  is  much  easier  to  obtain  than 
ten  years  ago.  All  of  these  together  with  many  other  observations  go  to  show  that  in 
a  very  few  years  good  hickory,  oak,  and  ash  timber  in  this  country  will  be  hard  to  get 
for  wagon  and  carriage  work,  unless  some  legislation  be  made  to  compel  or  indncie 
land  owners  to  replant  a  portion  of  their  land.  We  do  not  think  a  law  tocompel  own- 
ers of  timber  land  to  retain  a  small  portion  of  same  intact  wcJTild  be  of  any  avail,  un- 
less about  100  or  more  acres  be  left  in  a  body,  as  the  good  timber — which  is  always  the 
tallest  trees — will  very  soon  begin  to  show  the  effect  of  the  winds  and  storms,  from 
which  it  has  heretofore  been  proteci;ed  by  surrounding  forests,  &c.  But  timb^^r 
planted  and  raised  in  the  open  air  and  sunshine,  and  cultivated,  becomes  very  hardy 
and  grows  very  rapidly.  For  example,  a  growth  of  three-eighths  to  one-half  iuch 
on  small  hickory  or  oak  trees  exposed  to  sunshine  is  not  at  all  uncommon  ;  cons!4>- 
queutly  a  thrifty  tree  will  increase  its  diameter  from  three- fourths  to  one  inch  a  year, 
and  a  stick  10  inches  in  diameter  will  work  very  well  into  spokes,  felloes,  shafts,  &c. 
But  five  years  more,  or  5  inches  more,  on  the  outside  of  the  10-inch  stick  more  than 
doubles  the  quantity  of  marketable  timber.  Hence  in  twenty  years  we  might  have 
very  good  timber  for  work  requiring  strong  timber.  Nearly  all  the  second-growth 
hickory,  ash,  and  oak  which  has  been  cut  in  this  section  within  the  past  four  years 
(and  which  is  no  very  small  amount)  has  grown  within  the  last  ten  or  fifteen  year^. 
Therefore  we  are  favorable  to  such  legislation  as  will  bring  about  such  results. 

Jdinneapolis,  Minn. — A  prominent  barrel  company  replies  as  follows  :  It  is  difficalt 
to  give  an  intelligent  opinion  on  this  question.  Bass-wood,  being  of  rapid  growth  aud 
limited  consumption,  will  probably  last  for  generations.  Red  oak  is  becoming  scarcer 
each  year,  and  unless  some  other  wood  is  used  more  freely  for  fiour-barrel  staves,  the 
supply  will  doubtless  be  exhausted  within  the  next  fifteen  years.  I  refer  to  the 
growth  in  this  State,  Wisconsin,  and  Michigan.  It  would  seem  that  the  same  reason- 
ing would  apply  to  white  oak,  which  is  used  largely  for  car  material,  the  only 
exception  being  car  sills,  30  feet  long  and  upwards,  which  are  now  made  somewhat  of 
Norway  pine,  owing  to  the  great  expense  of  long  oak  (about  double  the  price  of  tinh 
bers  20  feet  long  and  under).  But  white  oak  has  declined  in  price  very  sharply  dur- 
ing the  past  two  years.    New  lines  of  road  have  been  opened  through  the  timber  belts 
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of  Wisconsin)  and  small  portable  saw-mills  used  largely  for  getting  out  hard  wood. 
A  locality  being  stripped  of  desirable  timber,  the  mill  is  moved  at  small  expense  to 
a  new  locality.  When  timber  on  short  hauls  is  exhausted,  which  must  be  in  the 
course  of  a  few  years,  white  oak  must  advance  rapidly  in  price,  and  the  supply  will 
probably  be  then  exhausted  in  the  course  of  twenty  years.  No  legislation  is  necessary 
for  the  protection  of  this  timber,  as  land  owners  are  fully  aware  of  its  value.  Elm 
makes  a  fairly  good  barrel  and  is  used  to  some  extent.  The  supply  of  this  wood  is 
very  large. 

Maple  exists  in  large  quantities,  and  since  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railroad  have  abandoned  the  policy  of  burning  wood  on  their  engines  the 
supply  of  maple  in  Wisconsin  cannot  be  exhausted  for  fifty  years. 

East  Jaffretfy  N.  H. — The  supply  of  old-growth  timber  in  this  section  is  very  nearly 
■exhausted,  but  there  is  no  prospect  that  the  supply  of  soft-wood  saplings  wilt  soon 
give  out.  There  are  more  acres  in  this  vicinity  covered  with  pine  at  present  than 
there  were  twenty  years  ago.  Old  farms  are  being  descsrted  and  are  rapidly  growing 
up  with  pine.  The  growth  of  hardwood  trees,  being  much  more  slow,  does  not  keep 
X)ace  with  the  demand  for  them,  but  with  improved  processes  of  manufactnre  it  may 
be  foand  possible  to  utilize  smaller  and.  poorer  stock  so  that  the  supply  will  not  be 
exhausted  in  many  years. 

Middletawtij  N,  y. — An  immense  waste  heretofore ;  greater  saving  recently  manifested  ; 
with  present  demands,  local  supply  good  for  thirty  years.  There  will  be  need  to  cul- 
tivate cherry,  which  is  one  of  the  most  valuable  woods  for  furniture,  household  work, 
and  better  grades  of  manufactured  goods.  Careful  legislation  to  encourage  tree-grow- 
ing and  preserve  forests  a  wise  movement. 

Menasha,  rft«.— Michigan  and  Wisconsin  pine  timber  will  last  twenty  years. 

From  a  Philadelphia  cooperage  concern :  White  cedar  grows  in  the  swamps  and 
the  land  is  valueless  for  anything  else.  As  to  future  supply,  may  have  trouble  to  pro- 
cure supply  suilicient  for  our  use.  Do  not  think  legislation  can  help  the  matter  of 
growth  of  white  cedar,  as  when  swamps  are  cut  the  cedar  will  grow  again.  There  are 
still  large  swamps  yet  in  South  Jersey  not  cut,  and  the  Dismal  Swamp  will  serve  for 
twenty  years. 

Naples^  Me, — I  think  there  is  nearly  as  much  small  pine  in  this  vicinity  as  there  was 
when  I  commenced  business  here  some  twenty  years  ago.  The  first  growth  is  gone 
long  ago,  but  my  idea  is  that  people,  at  It- ast  in  this  vicinity,  are  taking  very  much 
better  care  of  their  small  growth  than  formerly,  and  many  lots  of  land  well  covered 
with  small  pine  growth  have  been  bought  by  men  as  investments,  and  can't  be  had  or 
•cut  for  any  price.  The  same,  I  think,  is  the  case  to  a  great  extent  with  the  oak, 
although,  that  being  a  wood  of  slower  growth,  it  will  be  many  years  before  this  will 
again  become  the  oak  section  it  once  was.  As  far  as  my  business  is  concerned,  I  ap- 
prehend no  trouble  in  getting  all  the  kinds  I  use,  and  sutficient  quantities  for  at  least 
my  lifetime,  with  the  exception  of  oak.  As  for  legislation.  I  know  of  nothing  that 
I  think  would  much  improve  the  situation  in  this  section  of  Maine. 

Northumberland^  N,  H. — The  wood  we  use  is  a  second  growth,  coming  up  where  the 
original  forests  are  cut  off.  It  is  quick-growing  timber,  and  we  find  the  supply  equal 
to  the  demand  in  this  section. 

Xarth  DansvillCf  N.  T. — This  branch  of  the  business  must  go  to  the  timber  country  ; 
this  portion  of  New  York  is  virtually  without  timber.  Some  few,  with  foresight,  save 
a  piece  from  the  ax,  but  many  large  farmers  have  no  wood  for  tire.  During  the  past 
twenty  years  there  has  been  a  determination  to  destroy  all  timber  lefr,  and  the  pros- 
X>ects  for  the  future  in  this  section  will  be  dependent  on  railroads,  as  it  is  now,  for  our 
supply  of  timber.  Michigan  and  Northern  Pennsylvania  now  furnish  us  nearly  all 
our  timber.  Regarding  legislation,  something  should  be  done  to  defend  our  forests, 
and  immediately.  The  march  of  the  timber  hunter  is  more  to  be  dreaded  than  that 
of  pestilence,  and  unless  some  legislation  is  done  soon  protecting  what  forests  are  in 
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handsof  the  GovernmeQt,  or  held  by  the  dift'erent  States,  oar  childreo'^  children  will  bt- 
withont  timber  or  at  the  luercj  of  heartless  monopolies.         • 

Philadelphia,  Pa, — The  area  of  laad  produciiij^  white-cedar  (or  juniper)  timber  1- 
very  limited,  being  much  in  demand  for  the  manufactui'e  of  cedar- ware,  shingles,  miL 
road-ties,  t-elegraph-arms,  and  fence-rails ;  the  supply  is  yearly  decreasing.  Tberefoiv 
the  prospect  for  a  satisfactory  supply  in  the  future  is  not  assuring.  This  concern  uc- 
derstands  that  ^*  cedar  ware  "  will  not  bear  putting  on  the  market  on  a  basis  of  priori 
much  beyoud  those  now  current,  because  it  finds  powerful  competition  from  articlr^ 
intended  for  similar  purposes,  manufactured  from  white  pine,  a  wood  which  is  pD- 
curable  in  much  larger  quantity  than  white  cedar  and  at  very  much  le&s  price.  In 
fact,  at  the  present  day,  cedar  ware  cannot  maintain  itself  in  the  face  of  such  coil- 
petitiou  in  the  New  England  and  Western  States. 

Chagrin  Falls,  Ohio, — Maple  is  growing  in  the  immediate  vicinity  as  fa«t  ats  it  i^ 
used.  There  wsis  a  large  peg-factory  here  12  or  15  years  ago,  and  timber  was  higher 
then  than  now. 

Fitchburg,  Mats, — We  think  that  if  there  is  not  some  way  devised  to  stop  'ivawf  in:. 
timber,  we  shall  soon  be  obliged  to  use  foreign  woods  or  stop  manufacture.  Thnr 
trees  should  be  planted  to  every  one  cut  down. 

» 

Dagne,  Ohio, — The  timber  we  employ  in  our  business  (cotton-wood,  elm,  and  syca- 
more) will  be  used  up  in  five  years,  or  nearlj'  so,  in  the  State  of  Ohio.  There  ahonld 
be  legislation  to  prevent  the  wanton  destruction  of  first-growth  timber  by   the  saw- 

\  mill  men.     There  are  at  least  40  saw-mills  in  Paulding  County. 

iSouth  Sterling,  Pa, — The  timber  used  here  is  fast  disappeariug ;  nearly  as  nineb  \im 

I  been  destroyed  by  forest  Hres  as  has  been  mannfactured,  most  of  the  large  fires  hav- 

ing been  caused  by  sparks  from  passing  locomotives.  Each  year  great  damaj^^e  is  doc^- 
to  timber  from  this  source  ;  if  legislation  can  effect  a  remedy  it  should  be  enacted. 

Middlejield,  Conn. — A  large  manufacturing  concern  says  :  Supply  gradually  dimin- 
ishing (birch,  maple,  and  pine).  Legislation  encouraging  planting  and  preservation: 
of  timber  trees  on  waste  or  mountain  laud  aitd  fixing  penalties  for  causing  uuneces8ar\ 
fires,  and  for  useless  destruction  of  timber  is  desirable. 

I  A  Chicago  furniture  manufacturer  writes:  **  We  do  not  think  that  our  forests  wil 

be  depleted  for  a  great  many  years  to  come  as  there  is  an  immense  lot  of  good  lumber 
uncut  in  the  different  sections  of  our  country,  and  the  recent  decline  in  the  price  of  all 
hard  woods  seems  to  warrant  this  view.  The  rapid  increase  in  the  demand  for  foreign 
woods  will  also  tend  to  preserve  onr  stock  of  native  woods,  for  some  years  at  least. 
Xevertlieless,  our  Government  should  encourage  forestry,  and  especially  the  culturv 

I  and  growth  of  walnut,  ash,  oak,  and  other  hard-wood  lumber,  beside  pine  and  poplar. 

*  Farmers  bhould  be  shown,  through  properly  written  and  distributed  circulars,  what 

an  inmiense  profit  the  cultivation  of  timber,  and  especially  black  walnut,  will  yield. 
Seeds  Khould  be  distributed,  premiums  offered,  and  such  other  inducements  as  may 
seem  tit,  to  encourage  and  foster  the  growth  of  our  forests.  Schools  of  forestry  luigLt 
be  d.stablishcd  and  maintained,  and  the  legislatures  of  the  different  States  should  bv 
law  exempt  such  tracts  of  land  as  are  set  apart  for  new  growth  of  timber  froiu  taxa- 

I  tion  for  a  term  of  years." 

lioheriHrille,  i^onn. — The  timber  is  wasted  a  great  deal  faster  than  it  grows.  Con- 
sequently it  is  only  a  question  of  time  when  the  supply  will  be  exhausted. 

Another  Chicago  furu Iture- manufacturing  company  writes  :  Everybody  seeins  to 
know  that  onr  forests  and  our  resources  in  this  lino  are  nearly  ruine<l  already,  but 
every  one  wishes  only  t«  enrich  liimselt*  without  regard  to  the  future.  We  should 
have  earnest  legislation. 

A  Boston  furniture  conix»auy  writes :  ' '  We  think  rigorous  legislation  is  needed  to  8a\'e 
forests  from  waste,  to  encourage  the  planting  of  valuable  woods,  to  set  aside  great  na- 
oual  forest  parks,  and  to  provide  for  a  forestry  commission  that  will  see  that  public  for- 
est lands  are  not  plundered  by  rings  and  monopolies.    As  soon  as  there  is  a  general  re- 
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vival  of  business,  all  the  cabinet  (native)  woods  we  use  will  surely  advance  in  price 
on  account  of  growing  scarcity." 

ElUottsvillej  N.  F. — The  timber  of  all  kinds  is  rapidly  disappearing,  and  it  is  only  a 
question  of  time  when  all  will  have  gone,  And  some  varieties  have  nearly  or  all  gone 
from  this  immediate  vicinity,  viz,  ash,  cherry,  pine,  and  hemlock. 

Grand  Rapids^  Mich. — The  wholesale  destruction  of  lumber  should  be  counteracted^ 
especially  of  hard- wood  kinds,  as  it  will  take  a  long  time  to  repair  deficieucies  by  the 
growing  of  trees. 

Mihcaiikee,  Wis. — There  is  but  one  view  or  opinion  as  regards  this  subject,  which  is 
that  the  way  of  destruction  of  timber  is  carried  too  far  already,  aud  of  course  either 
by  industrial  impulse  or  enterprise,  or  by  legislation,  something  must  be  done,  at  a 
very  early  day  too. 

(Tranville^  Mass. — The  timber  is  fast  diminishing;  the  railroads  are  taking  our  most 
valuable  timber  for  their  ties;  trees  are  cut  when  10^  inches  in  diameter,  and  in  a  short 
time  the  old  growth  will  be  exhausted. 

Dolgeville^  N.  Y. — In  our  State  convict  labor  should  be  employed  to  make  roads 
through  the  Adirondack  region,  a  State  forestry  bureau  should  have  stations  all 
through  the  region  to  enforce  forestry  laws,  of  which  the  following  are  most  needed  : 
(1)  Prevent  thecuttingof  any  trees  less  than  16  inches  diameter  at  the  butt;  f5J)Make 
stealing  of  logs  or  timber  a  criminal  offense  with  severe  punishment. 

Franklin,  X.  H. — The  kinds  of  wood  we  use  (maple,  cherry,  ash,  and  birch)  are  be- 
coming scarcer  every  year,  and  unless  something  is  done  to  prevent  waste  it  will  in 
a  very  few  years  be  difficult  to  get  a  supply. 

Windsor  Locks^  Conn. — Every  State  should  plant  new  forests  and  restrict  cutting. 
German  plan  is  a  model.  Congress  ought  to  stop  all  cutting,  except  under  restriction, 
on  United  States  lands  at  headwaters  of  great  rivers.  States  likewise.  Without 
some  restriction  upon  the  ax,  good  woods  will  become  extinct  east  of  the  Missis- 
sippi in  20  years  ;  in  New  England,  in  10  years.  There  is  no  more  important  question 
before  the  people  than  that  of  the  preservation  and  regrowth  of  our  forests.  I  be- 
lieve that  the  conditions  of  human  life  are  largely  dependent  npou  the  area  of  forest. 
The  American  people  in  their  baste  to  be  smart  and  rich  are  killing  the  fabled  goose 
of  golden  eggs.  Forests  would  rejuvenate  old,  sterile  countries  like  Palestine.  The 
absence  of  forests  will  rapidly  destroy  our  soil  and  climatic  benefits. 

Beaver  Falls,  N.  Y. — The  prospect  for  a  future  supply  of  spruce  in  this  country  is 
not  very  encouraging.  The  trees  are  dying  oflF  quite  rapidly,  so  that  in  a  few  years, 
with  the  natural  demand,  there  must  of  necessity  be  a  scarcity  of  spruce  timber. 

Danhify  Vt. — The  supply  of  timber  in  this  section  will  soon  be  exhausted;  in  mv 
opinion  there  will  be  but  little  timber  standing  in  1900. 

E wing,  Mass. — There  should  be  practical  legislation  to  replace  the .  wholesale 
slaughter  of  timber  throughout  the  country. 

TIMBER   GROWING. 

Tlie  following  suggestions  relative  to  timber  culture  are  by  \V.  W.  Gilette,  Bozrah- 
ville,  Conn  : 

"  Any  one  who  attempts  to  raise  crops  from  the  soil  soon  learns,  if  he  did  Dot  know 
before,  how  great  an  advantage  it  is  that  the  soil  should  be  adapted  to  the  particular 
crop  he  wishes  to  cultivate.  We  hear  farmers  speak  of  certain  fields  as  being  good 
corn  land,  or  good  grass  land,  cVlc,  and  other  things  being  equal  he  is  most  successful 
who  studies  to  know  what  crops  his  lands  are  suited  to,  and  regulates  his  practice  ac- 
conlingly. 

''There  is  a  great  deal  of  land  in  Connecticut  that  may  be  said  to  be  specially 
adapted  to  the  cultivation  of  timber.  We  know  this  to  be  the  case  with  regard  to 
unich  of  the  laud,  from  the  fact  that  wood  of  some  kind  is  the  natural  product  of  the 
soil,  for  if  left  to  itself  it  rapidly  grows  up,  it  may  be  to  chestnut,  oak,  hickory,  or 
other  valuable  wood,  or  it  may  be  to  white  birch,  alder,  poison  sumac,  or  something 
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else  equally  worthless.  There  is  but  little  doubt  that  auy  laud  oq  which  the  latter 
kinds  grow  8o  spontaneously  would,  with  a  little  care,  produce  some  of  the  valuable 
varieties;  for  instance, land  that  seems  too  poor  to  bear  anything  but  white  bireli 
might  be  induced  instead  to  bear  white  pine,  especially  as  this  variety  flourishes  lu 
very  poor  soil.  In  like  manner  the  swamps  which  now  abound  in  alder  and  sumac 
might  be  made  to  bear  white  cedar,  or  even  pine,  as  is  attested  by  the  various  denuded 
pine  and  cedar  swamps  in  different  parts  of  the  State. 

*'  One  consideration  worthy  to  be  taken  into  account  when  we  contemplate  makin<j^ 
plantations  of  timber  is  that  the  soil  will  not  be  exhausted  by  its  growth  as  it  is  l>y 
many  other  crops.  It  is  well  known  that  trees  derive  a  great  part  of  their  substance 
from  the  atmosphere  and  from  water,  the  decaying  leaves  seemiug  to  supply  more  fer. 
tilizing  material  to  the  soil  than  the  roots  extract  from  it,  for  who  is  not  aware  that 
our  forest  lands  when  cleared  make  excellent  grass  and  grain  lands  until  their  fcrtil- 
ity  is  exhausted  by  a  process  less  in  harmony  with  the  operations  of  nature. 

^*  But  will  it  ]»ay  to  cultivate  timber  ?  I  answer,  it  might  be  questionable  policy  to 
put  high-priced  land  to  such  use  ;  but  we  have  abundance  of  rocky  lands  and  some 
not  so  rocky,  which,  on  account  of  its  distance  from  market  or  other  causes,  is  not 
highly  valuable  for  other  purposes.  The  writer  knows  of  an  extensive  tract,  from 
which  the  timber  had  been  removed,  which  wjis  sold  for  a  trifle  over  $3  per  acre.  The 
price  of  such  lauds  in  thfs  section  is  generally  about  $5  or  $6  per  acre,  unless  the 
location  is  such  as  to  make  them  desirable  for  other  purposes.  Suppose  a  tract  of  lOO 
acre^  could  he  bought  for  $6  per  acre ;  there  will  be  some  expense  for  fencing  and 
taxes,  but  cutting  can  be  commenced  within  a  few  years,  cutting  only  as  may  be 
necessary  to  give  the  best  trees  a  fair  chance  to  mature.  Suppose  that  this  tract  is 
held  for  thirty-five  years.  The  original  purchase  money,  if  it  had  been  placed  in  a 
savings  bank  at  present  rates,  would  have  only  amounted  to  about  $2,400  at  the  end 
of  that  time.  There  should  be,  however,  upon  this  tract  of  100  acres,  if  the  timber  i.s 
chestnut,  at  least  10,000  trees,  from  15  to  18  inches  in  diameter.  That  this  is  a  mod- 
erate estimate  I  think  any  one  will  allow  who  will  take  notice  how  thickly  the  tree^ 
stand  in  a  well-woo<led  tract.  It  is  to  be  remembered  that  the  object  is  to  develop  the 
trunk  rather  than  the  top  of  the  tree.  If  the  object  is  to  produce  telegraph-poles  or 
railroad-ties,  the  timber  need  not  stand  nearly  so  long ;  and  chestnut  timber  has  the 
advantage  over  many  other  varieties  in  that  it  so  readily  sprouts  up  from  the  old 
stumps  and  makes  a  rapid  growth  immediately  after  beiug  cut ;  so  that  in  the  own- 
er's lifetime  he  may  possibly  harvest  two,  or  perhaps  three,  crops  from  the  same  land. 

"And  it  would  seem  that  there  is  nothing  that  can  be  raised  from  the  soil  that  is 
more  certain  of  being  a  marketable  commodity  than  timber.  If  it  is  for  railroad-tiets 
and  telegraph- poles,  we  know  that  the  demand  was  never  so  great  for  these  articles 
as  at  present,  and  that  it  is  steadily  increasing.  If  it  is  hard  wood,  suitable  for  car- 
riage work  or  tor  handles,  w«  know  that  hickory,  oak,  &c.,  raised  upon  Connecticut 
soil  is  sought  after  and  valued  much  above  that  from  the  West  or  South. 

*'With  regard  to  the  amount  of  growth  to  allow  before  cutting  timber,  there  i« 
this  to  be  observed  :  there  is  a  proper  time  to  cut  a  tree  as  there  is  a  proper  time  to 
harvest  a  croj)  of  corn  or  grass.  If  any  one  in  cutting  an  aged  tree  will  observe  the 
concentric  rings  or  grains,  he  will  usually  notice  that  there  has  been  a  p<^riod  of  ra))id 
growth  succeeded  by  a  period  of  very  slow  growth  ;  and  in  the  case  of  a  very  aged 
tree  it  often  happens  that  for  the  last  score  or  more  of  years  growth  has  come  almost 
to  a  standstill,  the  grains  being  so  flue  as  to  show  that  the  tree  had  but  little  more 
than  held  its  own  lor  a  long  time.  Now,  for  all  purposes  requiring  strength  this  tine- 
grained  timber  on  the  exterior  of  the  tree,  the  growth  of  twenty  or  thirty  years  per- 
haps is  about  as  nearly  worthless  as  anything  could  well  be.  And  when  we  consider 
that  the  interior  of  the  tree  which  twenty  or  thirty  years  ago  was  vigorous  and 
strong  has  been  waiting  all  this  time  to  be  put  to  use  until  its  vigor  is  exhausted 
and  its  strength  decayed,  it  will  be  seen  that  it  would  have  been  better  to  cut  the 
tree  and  obtain  the  benefit  of  its  good  qualities  years  ago.     Much  good  ink  has  been 
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wasted  in  deploring  the  destraotion  of  oar  'primeTal  forents/  bat  there  are  acres 
upon  acres  of  trees  in  Connecticut  that  have  been  allowed  to  stand  until  their  nseful- 
ness  has  been  greatly  impaired,  sometimee  destroyed,  beoanse  we  have  not  given  suffi- 
cient attention  to  the  proper  time  to  harvest  the  crop  after  we  had  got  it  raised.  Out 
hope  of  f  otnre  timber  supply  does  not  lie  in  the  direction  of  preserving  the  old,  which 
cannot  be  preserved  beyond  certain  limits,  but  in  producing  the  new. 

'*  "When  applied  to  carriage-work  or  handl^making,  what  is  called  timber  of  sec- 
ond growth  is  greatly  to  be  preferred.  The  writer  has  cut  trees  for  tool-handle  man- 
iifactare  whose  concentric  rings  showed  an  age  of  100  to  120  years,  but  it  is  rare  that 
a  tree  of  that  age  will  make  a  handle  that  is  worth  putting  into  a  tool.  Trees  from 
12  to  15  inches  in  diameter  are  usually  of  much  better  quality. 

'*  IrVben  it  is  desired  to  produce  lumber  for  building  purposes  an  older  growth  is  no 
doubt  desirable;  but  at  present  our  building  lumber  is  for  the  most  part  brought  to 
us  from  beyond  the  limits  of  this  State.  Whether  the  time  will  ever  come  when  it 
will  be  produced  upon  our  own  soil  may  be  an  open  question.  We  do  not  possess  the 
advantages  in  producing  that  class  of  lumber  which  we  do  in  some  other  kinds.  We 
cannot  boast  of  producing  a  superior  article  as  we  can  in  kinds  where  great  strength 
is  required.  But  if  the  depletion  of  our  Western  forests  is  to  be  continued  as  it  has 
been  carried  on  for  the  last  decade,  the  time  may  soon  come  when  we  shall  be  glad  to 
avail  ourselves  of  any  resource  for  a  supply.'' 
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CUTTING  TIMBER  ON  THE  NATIONAL  FORESTS  AND 
PROVIDING  FOR  A  FUTURE  SUPPLY. 

By  Raphabl  Zok,  Chief,  OJJIce  of  Silvics,  Foreit  Service,  and  E.  H.  Clapp, 
Chiefs  Offlce  of  Forest  Management^  Forest  Service. 

GOVERNMENT  TIMBER   SALE   POLICY. 

The  present  timber  sale  policy  of  the  Government  on  the  National 
Forests  is  of  very  recent  date.  Its  development,  however,  has 
been  gradual  and  a  logical  and  necessary  outcome  of  the  change  in 
the  timber  conditions  of  the  West.  It  forms  a  most  interesting 
chapter  in  the  history  of  the  public  land  policy  of  this  country. 
There  have  been  three  stages  in  the  Government  policy  of  dealing 
with  the  timberland  on  the  public  domain,  each  of  which  has  left  dis- 
tinct marks  on  the  condition  of  the  cut-over  land  and  on  the  kind  of 
forest  that  such  land  will  produce: 

(1)  The  period  prior  to  the  act  of  Congress  of  June  4, 1897,  which 
gave  the  Secretary  of  the  Interior  authority  to  sell  timber  from  the 
forest  reserves. 

(2)  The  period  from  the  act  of  June,  1897,  to  the  transfer  of  these 
forest  reserves  to  the  Forest  Service  of  the  Department  of  Agricul- 
ture on  February  1,  1905. 

(3)  The  period  since  the  transfer  of  these  Forests  to  the  Forest 
Service. 

THE  FIB8T  PEBIOD. 

Before  the  creation  of  the  forest  reserves  there  were  laws  which 
dealt  with  the  disposal  of  timber  on  the  public  domain.  Several  of 
these  laws  are  still  in  force  on  that  part  of  the  ptiblic  domain  which 
is  not  included  in  National  Forests. 

The  timber  and  stone  act  of  June  3,  1878,  was  the  first  law  which 
recognized  the  fact  that  standing  timber  has  a  value  in  itself  apart 
from  the  land  on  which  it  grows,  and  that  the  Government  has  the 
right  to  sell  the  land  for  its  timber. 

The  act  provided  for  the  sale  of  tracts  not  to  exceed  160  acres  to  any 
purchaser,  at  $2.50  per  acre.  Under  it  cultivation  of  the  land  or  resi- 
dence on  it  was  not  necessary,  but  the  applicant  was  required  to  testify 
that  the  land  contained  no  precious  minerals  and  was  more  valuable 
for  its  timber  or  stone  than  for  any  other  purpose.  The  value  of 
a  large  proportion  of  the  lands  which  were  patented  under  this  act 
depended  upon  their  timber.  When  this  timber  was  cut  the  small 
trees  whid^  remained  were  usually  killed  by  fire,  and  much  of  the 
land  became  a  barren  waste. 
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Another  act  of  the  same  date  (20  Stat.,  88)  dealt  with  mineral 
lands,  and  permitted  the  cutting  and  removal  of  timber  for  building, 
agricultural,  mining,  or  domestic  purposes  from  such  lands  within 
several  of  the  public-land  States  and  Territories. 

The  Commissioner  of  the  General  Land  Office  issued  a  circular  of 
instructions  to  cover  the  cutting  of  timber  under  this  act.  Briefly, 
it  confined  the  uses  which  might  be  made  of  the  timber  to  those  named 
in  the  act,  though  it  provided  further  that  no  timber  should  be  used 
for  smelting  purposes,  that  no  trees  less  than  8  inches  in  diameter 
should  be  cut,  and  that  persons  who  cut  timber  must  dispose  of  the 
tops,  brush,  and  other  refuse  in  such  a  manner  as  to  prevent  forest 
fires.  It  was  impossible,  however,  to  enforce  these  regulations,  chiefly 
because  of  the  small  force  of  men  available.  Upon  practically  all 
of  the  cut-over  areas  the  brush  was  not  properly  disposed  of,  and 
repeated  fires  followed,  killing  all  the  timber  which  had  been  left. 

Under  the  act  of  March  3, 1891,  as  extended  by  the  act  of  February 
13,  1893,  the  Commissioner  of  the  General  Land  Office  issued  a  circu- 
lar of  instructions  to  regulate  the  cutting  of  timber  on  non-mineral 
lands.  This  circular  provided  that  timber  might  be  procured  in  cer- 
tain of  the  public-land  States  and  Territories  from  unoccupied,  unre- 
served, non-mineral  public  lands,  for  firewood,  fencing,  building,  or 
for  other  agricultural,  mining,  manufacturing,  or  domestic  pur- 
poses, but  not  for  sale  or  disposal.  The  cutting  of  the  timber  or 
lumber  was,  however,  limited  to  an  amount  not  to  exceed  a  stumpage 
value  of  $50  in  one  year  by  one  person  or  association  without  a  per- 
mit. This  law  is  still  in  force,  but  it  has  been  impossible  to  supervise 
the  cutting  of  timber  under  it,  and,  in  consequence,  large  areas  of 
valuable  forest  land  have  been  ruined. 

A  larger  part  of  the  timber  on  the  public  domain,  however,  was 
cut  under  acts  of  Congress  which  were  not  primarily  intended  to 
deal  directly  with  the  disposal  of  timber,  but  to  induce  settlers  to 
locate  in  the  West,  build  homes,  and  cultivate  the  land.  Thus  the 
Homestead  Law  of  May  20,  1862,  granted  an  area  not  to  exceed  160 
acres  to  each  settler  who  would  occupy  and  cultivate  the  land  for  five 
years.  While  this  law  proved  very  beneficial  in  building  up  the 
prairie  section  of  the  Middle  West,  when  applied  to  the  timbered 
lands  of  the  public  domain  it  became  in  a  great  many  cases  merely 
an  instrument  to  remove  the  timber  without  developing  the  country 
or  bringing  any  return  to  the  National  Treasury.  The  commutation 
clause  of  this  homestead  act,  under  which,  after  a  residence  of  four- 
teen months  and  a  cash  payment  of  $1.25  per  acre,  an  absolute  title 
to  Government  land  could  be  secured,  was  frequently  taken  advan- 
tage of  to  obtain  patents  to  lands  which  were  afterwards  turned  over 
to  corporations  and  large  lumber  companies.  Thousands  of  acres 
obtained  in  this  manner  have  since  been  cut  over  and  abandoned. 
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The  lieu  land  clause  of  the  forest  reserve  act  of  June  4,  1897,  now 
repealed,  enabled  many  persons  and  companies  to  exchange  hundreds 
of  thousands  of  acres  of  worthless  mountain  wastes  for  valuable 
timberland,  because  their  original  grants  had  been  included  in  areas 
set  aside  as  forest  reserves.  A  great  deal  of  the  timber  so  acquired 
was  recklessly  cut  without  any  regard  for  the  future  of  the  forest. 

In  addition,  the  inadequate  supervision  of  the  timbered  lands  on 
the  sparsely  populated  public  domain  offered  many  opportunities  for 
illegal  cutting  of  timber  and  for  trespassing  without  detection  or 
punishment.  Since  it  was  not  possible  to  secure  timber  in  a  regular 
and  open  manner  various  legal  disguises  were  resorted  to  in  order 
to  obtain  it,  or  else  it  was  simply  felled  without  any  attempt  at  legal 
disguise  whatever.  This,  together  with  the  inability  of  the  force  to 
insure  the  proper  execution  of  the  regulations,  resulted  in  an  entire 
lack  of  care  for  the  remaining  forest  or  provision  for  new  growth. 

As  a  result  of  such  methods  there  are  now  within  the  150,000,000 
acres  of  the  National  Forests  in  the  United  States  approximately 
7,000,000  acres  of  land  which  had  been  burned  over  and  nearly 
1,500,000  acres  which  had  been  cut  over  previous  to  their  withdrawal. 
In  the  area  classed  as  burned  land,  which  will  require  many  dec- 
ades to  recover  from  the  treatment  it  received,  there  are  undoubtedly 
a  large  number  of  old  cuttings,  since  lumbering  during  this 
period  was  almost  invariably  succeeded  by  fires,  which  often  spread 
over  large  adjoining  areas  and  obliterated  the  traces  of  lumbering. 
Fires  were  often  set  deliberately  to  cover  trespass  cuttings. 

The  consequences  of  destructive  cuttings  are  to  be  seen  every- 
where through  the  National  Forests,  but  especially  in  the  lodgepole 
pine  region  of  the  middle  Rocky  Mountains,  where  the  demand  for 
timber  was  great.  Thus  around  some  of  the  mining  centers  near 
Butte,  Mont.,  large  areas  were  cut  over  under  real  or  pretended 
compliance  with  the  provisions  of  the  act  of  June  3,  1878.  Smelters 
were  established  in  Butte  in  the  early  eighties,  and  as  coal  was  not 
then  available,  wood  was  used  for  fuel.  This,  together  with  the 
immense  quantities  used  for  mining  timber,  has  been  a  great  drain 
on  the  forest  resources  of  the  region.  Wood  of  all  sizes  was  util- 
ized, and  in  the  tall,  dense  stands  of  lodgepole  pine  on  the  rounded 
hills  and  slopes  of  this  region,  clear  cutting  was  the  rule.  On  what 
is  now  the  Helena  National  Forest  it  is  estimated  that  140,000  acres 
(218  square  miles)  were  cut  over  and  3,000,000  cords  taken  out  before 
the  creation  of  the  reserve.  Most  of  this  cutting  was  done  before 
1897,  and  in  the  vicinity  of  Butte  a  great  deal  was  done  before  1877. 
No  limit  except  hauling  distance  was  placed  on  the  size  of  the  areas 
cut  clear.  Along  all  the  principal  streams  and  creeks  clear  cuttings 
extend  back  from  1  to  3  miles.  In  some  places  spurs  were  run  out 
from  the  railroads.     On  Mike  Eenig  Creek,  for  instance,  a  spur 
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track  was  built  up  the  creek  7  miles  and  the  slopes  were  stripped 
clear  for  from  half  a  mile  to  2  miles  on  each  side. 

Seed  trees  were  left  only  by  accident,  and  then  on  rocky  knolls 
or  other  inaccessible  points.  Since  no  provision  whatever  was  made 
for  the  future  forest,  only  50  per  cent  of  the  area  is  now  covered 
with  any  reproduction,  and  less  than  one-half  of  this,  or  26  per  cent 
of  the  whole  area,  will  produce  a  forest  as  good  as  the  one  cut.  On 
the  areas  which  contain  only  an  irregular  reproduction  and  which 
have  been  swept  by  fires  it  will  require  many  years  to  produce  a 
forest.  Owing  to  the  absence  of  seed-bearing  trees,  the  few  scattered 
seedlings  now  present  must  grow  up  and  bear  seed  before  the  areas 
can  be  fully  restocked.  The  most  striking  and  desolate  appear- 
ance is  presented  where  successive  fires  have  swept  the  ground.  In 
such  districts  there  is  no  reproduction  whatever ;  nothing  but  charred 
stumps  and  a  thick  sod  of  grass  or  chaparral  on  the  slopes  and 
ridges,  which  were  once  covered  with  stands  of  trees.  Some  of  these 
tracts  were  cut  more  than  twenty  years  ago,  and  yet  there  is  no  sign 
of  a  returning  forest.  If  planting  is  not  resorted  to  they  will  re- 
main in  the  same  condition  for  many  years  to  come. 

On  the  Hell  Gate  National  Forest  near  Anaconda  there  is  an  old 
clear  cutting  of  8,000  acres  made  about  twenty  years  ago.  Since 
then  7,000  acres  of  this  area  have  been  twice  swept  by  fire,  and  are  now 
without  a  seedling  of  any  kind. 

There  are  many  such  tracts,  large  and  small,  on  the  National  For- 
ests, especially  around  mining  camps.  Occasionally  there  are  areas 
covered  with  excellent  reproduction,  but  these  are  due  to  accidental 
combinations  of  favorable  conditions  rather  than  to  the  methods 
of  cutting.  Many  areas  which  were  not  cut  clear  and  escaped  fire 
contain  now  a  fair  reproduction,  but  usually  of  inferior  species,  since 
the  more  valuable  species  were  cut  out  and  the  poorer  ones  left  to 
propagate.  Unrestricted  grazing,  especially  of  sheep,  helped  to  keep 
down  the  reproduction  on  the  cut-over  areas. 

It  is  not  an  exaggeration  to  say  that  75  per  cent  of  the  old  cuttings 
and  burns  will  for  a  long  time  remain  unproductive,  and  a  portion 
of  them  will  never  have  forest  growth  again,  unless  artificially  re- 
forested. 

THE  SECOND  PEBIOD. 

The  second  period  extends  from  the  act  of  June  4,  1897,  to  the 
transfer  of  the  National  Forests  to  the  Department  of  Agriculture. 

Although  the  act  providing  for  the  establishment  of  forest  reserva- 
tions passed  Congress  on  March  3, 1891,  no  real  relief  to  the  situation 
resulted  until  1897,  since  the  bill  did  not  carry  with  it  any  appropria- 
tion for  the  care  and  the  protection  of  the  Forests.  It  is  the  act  of 
June  4,  1897,  that  must  be  considered  the  turning  point  in  the  Gov- 


CUTTING  TIMBER   ON   THE   NATIONAL   FORESTS.  281 

eminent  timber-sale  policy.  This  law  provided  for  the  control  and 
administration  of  the  forest  reserves  and  authorized  the  Secretary  of 
the  Interior  to  sell  timber  from  them.  The  laws  under  which  timber 
could  be  secured  from  the  public  domain  were  not  applicable  to  the 
forest  reservations,  but  any  person  who  needed  timber  for  local  needs 
could  obtain  it  by  purchase  from  the  Government  at  prices  which 
were  as  nearly  as  possible  the  actual  value  of  the  timber.  No  timber 
could  be  exported  from  the  State  or  Territory  within  which  the  forest 
reservations  were  located,  and  in  this  way  all  the  timber  sales  were 
limited  exclusively  to  local  demands. 

The  timber  was  to  be  sold  under  rules  which  the  Secretary  of  the 
Interior  was  authorized  to  prescribe.  The  regulations  which  were 
framed  consisted  mainly  in  forbidding  clear  cutting  and  compelling 
the  leaving  of  some  trees  for  future  reproduction,  in  preventing  waste 
by  ordering  closer  utilization  of  stumps  and  tops,  and  in  directing  the 
disposal  of  brush  by  piling  or  burning  in  order  to  safeguard  against 
forest  fires.  In  many  cases,  however,  even  these  rules  remained  prac- 
tically without  power,  because  there  were  no  technically  trained 
foresters  to  outline  proper  regulations  for  cutting  and  a  very  inade- 
quate force  of  rangers  to  compel  obedience.  Yet  the  condition  in 
which  the  cuttings  were  left  during  this  period  shows  a  marked  im- 
provement over  the  previous  period. 

The  policy  of  the  Government  with  regard  to  the  Forests  during 
this  period  was  not,  as  it  is  now,  to  encourage  the  fullest  use  of  the 
land,  but  almost  exclusively  to  preserve  them  for  the  future.  This 
tendency  was  thwarted  to  a  very  considerable  extent  by  determined 
consumers  who  cut  the  timber  without  permi&sion,  in  many  cases 
practically  regarding  the  trespass  penalties  as  merely  a  part  of  the 
business  transaction  of  securing  the  wood.  The  trespass  cuttings  were 
five  times  as  large  as  the  legitimate  timber  sales.  The  receipts  for 
sales  during  the  period  between  June  4,  1897,  and  June  30,  1904, 
amounted  to  only  $203,245.87.* 

THE   THIRD  FEBIOD. 

The  third  period  begins  with  the  transfer  of  the  National  Forests 
to  the  Department  of  Agriculture. 

The  general  timber-sale  policy  of  the  Forest  Service  at  the  present 
time,  as  determined  by  acts  of  Congress  and  regulations  approved  by 
the  Secretary  of  Agriculture,  is  briefly  as  follows :  The  sale  of  dead 
timber  is  everywhere  encouraged.  Live  timber  is  sold,  except  where 
its  removal  would  make  a  second  crop  doubtful  or  would  i^educe  the 

«  While  the  National  Forests  were  not  transferred  until  February  1,  1005,  the 
report  for  the  entire  fiscal  year  ending  June  30,  1005,  was  made  by  the  Depart- 
ment of  Agriculture. 
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supply  SO  that  there  would  be  danger  of  not  meeting  local  demands, 
or  where  injury  to  streams  might  follow.  With  a  few  exceptions 
the  timber  may  be  exported  from  the  State  or  Territory  in  which  it 
is  cut.  In  order  to  give  as  much  publicity  as  possible  to  the  sales,  the 
law  provides  that  sales  amounting  to  more  than  $100  must  be  adver- 
tised for  a  period  of  at  least  thirty  days.  In  each  sale  the  purchaser 
is  required  to  execute  a  contract  which  contains  the  special  regula- 
tions under  which  the  cutting  must  be  done.  A  reasonable  time, 
depending  upon  the  amount  of  timber  included  in  the  sale  and  the 
facilities  of  the  purchaser  for  handling  it,  is  allowed  for  the  com- 
pletion of  the  contract,  but  in  no  case  can  this  exceed  five  years. 
Great  care  is  exercised  in  awarding  sales  to  prevent  a  monopoly  of 
the  lumber  market  in  any  district.  In  order  to  prevent  the  purchase 
of  timber  for  purely  speculative  purposes,  it  is  also  provided  by  law 
that  no  contract  is  transferable,  and  contracts  in  which  a  period  of 
more  than  one  year  is  allowed  for  the  cutting  provide  that  a  definite 
amount  of  timber  must  be  cut  and  removed  each  year.  Since  the  law 
requires  that  the  full  stumpage  value  of  all  timber  must  be  obtained, 
the  minimum  stumpage  rates  provided  for  in  the  advertisement  are,  as 
nearly  as  can  be  determined,  the  full  value  of  the  timber.  For  the  past 
year  the  cut  on  some  of  the  Forests  on  which  the  timber  supply  is 
limited  has  been  restricted,  and  the  annual  cut  on  all  the  Forests  is 
being  definitely  limited  as  fast  as  the  necessary  data  on  which  to  base 
this  action  can  be  collected.  In  some  Forests  sales  are  limited  to  the 
purely  local  markets,  and  in  a  few  cases  it  has  been  necessary  to 
restrict  the  annual  cut  to  an  amount  below  the  local  demand.  It  is 
an  interesting  fact  that  stumpage  rates  in  Forests  which  supply  a 
purely  local  demand  are  considerably  lower  than  in  those  Forests 
from  which  the  lumber  is  sold  in  the  general  market.  In  this  way 
the  Forest  Service  is  able  to  be  of  material  assistance  to  the  home- 
builder. 

When  an  informal  application  for  timber  is  received  by  an  officer 
in  charge  of  a  Forest,  he  details  men  as  soon  as  possible  to  make  an 
examination  of  the  timber  tract.  In  the  more  important  sales,  wher- 
ever possible,  technically  trained  foresters  are  assigned  to  make  this 
examination. 

The  first  consideration  is  to  determine  whether  or  not  the  sale 
should  be  made.  The  decision  depends  upon  the  condition  of  the  tim- 
ber itself,  whether  or  not  reproduction  may  be  expected  to  follow  the 
cutting,  the  price  for  which  it  may  be  sold,  the  necessity  for  the  pro- 
tection of  watersheds,  and  the  reservation  of  timber  for  local  use. 
The  examiner,  after  determining  the  advisability  of  the  sale  and  the 
amount  of  timber,  fixes  the  boundarj'  of  the  cutting  area  and  formu- 
lates the  plan  under  which  cutting  shall  be  done.     The  examination 
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includes  also  a  careful  study  of  the  cost  of  logging  and  of  market 
conditions,  in  order  that  the  true  value  of  the  timber  may  be  decided 
upon  for  advertisement.  Small  sales  are  handled  almost  entirely  by 
the  local  force  of  the  Forest.  Large  sales  require  the  approval  of  the 
Forester.  In  sales  amounting  to  more  than  $100,  at  the  expiration  of 
the  required  thirty  days'  advertising  the  timber  is  awarded  to  the 
highest  bidder,  and  a  contract  containing  the  cutting  regulations  is 
prepared.    Cutting  may  begin  as  soon  as  the  contract  is  executed. 

When  the  sale  has  been  awarded,  the  cutting  is  placed  under  the  di- 
rect supervision  of  one  or  more  Forest  officers.  The  boundaries  of 
the  sale  area  are  carefully  blazed.  All  live  trees  which  are  to  be  cut 
are  marked  and  stamped  "  U.  S."  below  stump  height,  and,  if  the  cut- 
ting is  to  be  done  while  there  is  deep  snow  on  the  ground,  a  second 
mark  is  made  3  or  4  feet  from  the  ground.  The  mark  on  the  stump 
is  used  as  a  check  to  determine  if  any  trees  other  than  those  specified 
are  cut.  When  Government  regulation  was  first  introduced,  there 
was  decided  opposition  among  lumbermen  and  purchasers  to  the  re- 
quirement that  all  trees  cut  must  be  fully  utilized.  During  the  past 
year,  however,  there  has  been  a  decided  change  of  opinion  (see  PI. 
XXVI) ,  and  now  many  lumbermen  are  heartily  cooperating  with  the 
Forest  officers  to  secure  as  complete  utilization  as  possible,  and  are 
even  adopting  Forest  Service  methods  on  their  private  holdings. 

It  is  the  duty  of  the  officer  supervising  a  sale,  in  addition  to 
marking  the  timber  for  cutting,  to  see  that  only  this  timber  is  cut 
and  to  require  that  all  brush  and  debris  be  disposed  of  according  to 
the  terms  of  the  contract.  In  order  to  maintain  a  careful  check  in 
the  administration  of  timber  sales,  inspection  is  made  from  time  to 
time  by  inspectors  specially  detailed  for  that  purpose,  and  no  sale 
is  considered  closed  until  all  the  requirements  of  the  contract  are 
fulfilled. 

In  order  to  obtain  as  complete  utilization  as  possible  and  at  the 
same  time  improve  the  silvicultural  conditions  of  the  Forest  and 
reduce  the  danger  from  fire,  purchasers  are  required  in  all  instances 
to  utilize  all  merchantable  dead  timber,  and  also  inferior  trees,  and,  as 
far  as  possible,  the  merchantable  trees  of  inferior  species.  Trees  are 
now  commonly  cut  and  utilized  to  6  inches  and  even  3  inches  in  the 
tops,  where  formerly,  in  unrestricted  lumbering,  the  limit  for  tops 
was  often  12  inches  or  even  more.  Stumps  are  now  cut  to  a  height  of 
from  6  to  18  inches,  where  formerly  they  were  cut  to  3  or  4  feet 
or  even  more.  (See  PI.  XXVII.)  Purchasers  of  timber  from  the 
National  Forests  in  the  Northwest  are  now  utilizing  fully  the  western 
hemlock,  which  was  formerly  considered  almost  worthless.  In  the 
Rocky  Mountains,  Alpine  fir,  black  fir,  and  blue  spruce  are  being 
taken  to  good  advantage. 
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PROVISIONS  FOR  REPRODUCTION  ON   CUT-OVER  AREAS. 

The  chief  aim  underlying  the  present  administration  of  the  Na- 
tional Forests  is  the  maintenance  of  a  permanent  supply  of  timber 
and  the  conservation  of  water  resources.  It  is  intended  to  accomplish 
this,  not  by  withholding  the  mature  timber  from  cutting,  but  by 
actively  engaging  in  use  of  the  Forest.  "  Through  use  to  a  greater 
use,"  is  the  motto  of  the  Forest  Service.  The  continuity  of  the  timber 
supply  depends  largely  on  the  way  timber  is  cut  now.  The  regulation 
of  cutting  is  therefore  the  most  critical  and  responsible  task  of  the 
whole  activity  of  the  Forest  Service  and  is  at  the  foundation  of  all 
present  forest  management  on  the  National  Forests. 

There  are  at  the  present  time  in  the  United  States  about  160 
National  Forests,  with  an  area  of  approximately  150,000,000  acres. 
From  the  64,000,000  acres  which  it  is  estimated  are  covered  with 
about  330,000,000,000  board  feet  of  merchantable  timber,  more  than 
1,000,000,000  board  feet  of  timber  was  sold  during  the  fiscal  years 
1906  and  1907  for  approximately  $2,500,000.  Not  all  of  this  amount 
was  actually  cut,  however,  since  contracts  in  many  of  the  larger  sales 
allow  several  years  for  the  cutting  and  removal  of  the  timber. 

Sales  are  well  distributed  throughout  the  West  and  vary  in  size 
from  a  few  cords  of  wood  to  many  million  feet,  board  measure.  Even 
the  large  sales  are  not  confined  to  any  particular  district.  Several  have 
been  made  in  the  lodgepole  pine  Forests  of  the  Rocky  Mountains. 
Large  quantities  of  yellow  pine  are  now  being  cut  in  the  Forests  of 
the  Southwest,  and  extensive  operations  are  being  started  in  the 
Forests  of  California  and  the  Northwest.  Large  sales,  however,  are 
the  exception  rather  than  the  rule,  since  most  purchasers  from  the 
National  Forests  obtain  timber  in  small  quantities  either  for  their 
own  use  or  for  the  community  in  which  it  is  cut. 

The  National  Forests  have  been  under  the  administration  of  the 
Forest  Service  for  less  than  three  years,  and  some  have  not  yet  been 
organized  for  a  full  year.  It  is  impossible,  therefore,  to  predict  the 
future  of  the  cutting,  except  by  inference,  from  the  condition  in 
which  they  stand  at  present. 

The  National  Forests  may  be  classified  into  four  groups,  according 
to  the  silvicultural  problems  prevailing  on  them.  This  classifica- 
tion does  not  hold  for  the  Minnesota  National  Forest,  where  the  re- 
production of  white  and  Norway  pines  in  competition  with  the  ag- 
gressive jack  pine  is  the  chief  problem,  nor  for  the  Black  Hills  Forest, 
where  beetle  ravages  place  it  in  a  class  of  its  own.  These  groups  do 
not,  as  a  rule,  end  abruptly,  but  merge  gradually  into  one  another. 
The  four  classes  are  as  follows : 

(1)  The  Rocky  Mountain  group,  comprising  the  Forests  of  Mon- 
tana, Idaho,  Wyoming,  northern  and  central  Utah,  and  northern 
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and  central  Colorado.  Here  the  main  silvicultural  problem  is  the 
reproduction  of  lodgepole  pine.  This  group  can  be  subdivided  into 
two  parts:  (a)  Northern,  where,  besides  the  lodgepole  pine,  the  yel- 
low pine,  and,  toward  the  west,  the  Douglas  fir  claim  attention;  (b) 
Southern,  where,  besides  the  lodgepole  pine,  the  Engelmann  spruce  is 
an  important  species,  with  distinct  problems  of  its  own. 

(2)  The  Cascade  Mountain  group,  embracing  the  Forests  of  Ore- 
gon and  Washington.  Here  the  problem  is  the  increased  production 
of  Douglas  fir  to  supplant  hemlock. 

(3)  The  Sierra  group,  including  the  forests  of  northern  and  cen- 
tral California.  Here  the  problem  is  how  to  obtain,  in  a  mixed 
forest  of  yellow  and  sugar  pine,  white  fir,  and  incense  cedar,  the 
reproduction  of  the  pines  to  the  exclusion  of  fir  and  cedar. 

(4)  The  Southern  group.  This  is  not  confined  to  one  physio- 
graphic region,  but  extends  over  the  coast  mountains  of  southern 
California,  the  Colorado  plateau,  and  the  southern  Rocky  Mountains, 
including  the  Forests  of  southern  California,  Arizona,  southern 
Utah,  southern  Colorado,  and  New  Mexico.  Here  the  main  silvi- 
cultural problem  is  the  reproduction  of  yellow  pine,  the  character, 
rapidity  of  growth,  and  general  behavior  of  which  are  practically  the 
same  throughout  this  group,  but  very  different  from  those  of  the 
yellow  pine  in  California  and  Idaho. 

For  each  of  these  groups  there  has  been  worked  out  and  adopted 
a  definite  plan  of  silvicultural  treatment,  which  is  usually  embodied 
in  a  set  of  marking  rules  for  each  individual  timber  sale  within  the 
given  group  and  forest  type. 

Thus  in  lodgepole  pine  forests,  tracts  in  some  sales  are  cut  clean, 
except  for  groups  of  seed  trees  at  regular  intervals.  In  other  sales 
only  selected,  mature,  overmature,  or  defective  trees  are  taken.  In 
still  others  strips  of  seed  trees  are  left.  (PI.  XXVIII.)  In  most 
cases,  lodgepole  pine  is  severely  cut,  because  such  cuttings,  when  fol- 
lowed by  burning  over  the  ground  after  the  branches  have  been 
lopped,  result  in  dense  reproduction.  In  a  lodgepole  pine  forest  there 
are  always  on  the  ground  many  unopened  cones  of  several  seed  years. 
A  surface  fire  opens  the  cones  and  releases  the  seed,  which  often  re- 
sults in  enough  young  growth  to  make  the  leaving  of  seed  trees  al- 
most unnecessary. 

In  Engelmann  spruce  forests,  light  cuttings  which  do  not  disturb 
the  forest  conditions,  with  careful  protection  from  ground  fire,  pro- 
duce the  best  results.  The  Engelmann  spruce  seeks  moist  situations ; 
it  is  found  at  high  elevations  near  the  timber  line,  mostly  on  springy 
ground,  and  on  northern  slopes.  If  it  extends  to  lower  elevations 
it  is  only  along  water  courses.  Heavy  cuttings,  by  letting  in  too  much 
sunlight,  would  dry  up  the  ground,  and  so  prove  fatal  to  Engelmann 
spruce.     Light  cuttings  do  not  interfere  with  the  reproduction  of  the 
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tree,  since  it  is  capable  of  coming  up  under  shade,  and  there  is  always 
a  good  proportion  of  young  growth  in  an  Engelmann  spruce  stand. 

In  the  Cascade  group,  heavy  cutting,  together  with  the  retention 
of  a  few  seed  trees,  and  burning  over  the  cutting  area  is  practically 
the  only  way  of  getting  a  good  reproduction  of  Douglas  fir  where  it 
occuFs  with  hemlock.  Observations  have  proved  that  where  Douglas 
fir  has  been  lightly  cut  over  and  the  ground  cover  unbumed,  it  is  fol- 
lowed by  the  less  valuable  hemlock.  Hemlock  is  a  tolerant  species ;  it 
needs  protection  from  the  sun;  and  it  requires  for  its  generation  a 
fairly  deep  leafy  mulch;  in  other  words,  precisely  the  conditions 
found  in  a  lightly  cut-over  Douglas  fir  stand.  Douglas  fir  requires 
exactly  the  opposite  conditions.  It  is  intolerant,  and  comes  up  only 
in  ft  good  mineral  soil.  Many  fine  stands  of  second  growth  Douglas 
fir  owe  their  reproduction  to  the  ground  fire  after  heavy  cutting. 

In  the  Sierra  group  of  the  National  Forests,  conservative  cutting 
is  the  rule.  Only  old,  mature,  and  decaying  trees  are  marked  for  re- 
moval, while  all  sound  and  thrifty  trees,  which,  though  merchantable 
and  mature  now,  will  live  for  the  next  fifty  years,  are  left.  These 
trees  are  expected  to  produce  within  the  next  fifty  years  a  second 
cut  of  an  amount  sufficient  to  justify  logging.  In  the  meantime 
they  will  act  as  seed  trees  and  stock  the  ground  with  young  trees 
for  a  third  crop.  Efforts  are  being  made  in  these  National  Forests 
to  prevent  the  increase  of  white  fir  and  incense  cedar,  which  are  in- 
ferior trees  and  of  little  commercial  value,  and  to  favor  the  more 
valuable  pines.  Almost  invariably  the  inferior  species  in  mix^d 
stands  are  cut  to  a  much  smaller  diameter  limit,  and  where  they  are  a 
decided  detriment  to  the  forest,  even  the  destruction  of  seedlings 
and  young  trees  of  these  species  is  encouraged  during  the  lumbering 
operations. 

In  the  Southwest,  the  most  conmaon  method  is  to  cut  to  diameter 
limit  and  leave  enough  seed  trees  to  insure  reproduction.  As  a  rule 
only  thrifty,  fast-growing  trees  are  left ;  where  there  are  not  enough 
of  them  to  reseed  the  ground,  large  mature  trees  are  left  for  this 
purpose.  The  question  of  leaving  a  sufficient  number  of  good  seed 
trees  is  carefully  considered  in  all  marking,  even  when  leaving  such 
trees  means  a  decided  reduction  in  the  receipts  from  timber  sales. 

MARKING  TIMBER. 

The  importance  of  careful  marking  is  now  more  completely  under* 
stood  than  ever  before,  and  is  emphasized  in  every  possible  way. 
Whenever  possible,  the  Forest  officers  best  qualified,  preferably  tech- 
nically trained  men,  are  assigned  to  this  work.  The  plan  for  the  cut- 
ting is  determined  upon  only  after  a  careful  study  upon  the  ground, 
and  reference  to  all  available  information  both  in  the  local  office  and 
in  the  office  at  Washington.     This  plan,  however,  may  be  changed 
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from  time  to  time,  even  during  the  course  of  the  sale,  if  the  conditions 
seem  to  demand,  provided  such  a  change  is  not  inconsistent  with  the 
terms  of  the  contract.  Different  methods  of  cutting  are  being  tried 
with  various  species  on  a  scale  large  enough  to  make  the  results  of 
great  practical  value. 

DISPOSAL  OF  BRUSH. 

Next  to  marking  timber  and  leaving  seed  trees,  the  disposal  of 
brush  resulting  from  lumbering  has  the  most  decided  effect  upon  the 
future  of  the  cuttings.  The  greatest  danger  from  leaving  the  slash 
scattered  about,  or  piled  just  as  the  choppers  have  left  it,  is  fire. 
Probably  90  per  cent  of  all  cuttings  on  which  the  brush  was  not  dis- 
posed of  have  been  burned  over,  which  will  retard  a  second  crop  for 
fifty  or  one  hundred  years. 

The  manner  of  disposal,  whether  by  scattering,  ground  burning, 
piling  and  burning,  or  piling  and  not  burning,  is  dependent  upon  the 
conditions  in  each  case.  Thus,  on  thin  soils  and  steep  slopes  at  high 
altitudes,  where  the  danger  from  fire  is  small,  it  has  been  found  most 
advantageous  to  lop  and  scatter  the  brush  to  form  a  mulch  and  pro- 
tect the  soil  from  erosion.  In  the  Northwest,  in  sales  in  which  all 
trees  except  seed  trees  are  taken,  and  it  is  desired  to  obtain  Douglas 
fir  reproduction,  the  cutting  is  completely  burned  over.  In  the 
majority  of  cases  the  brush  is  piled  and,  when  there  is  any  danger 
from  fire,  it  is  burned.  The  purchaser  is  usually  required  to  pile 
the  brush,  but  in  most  cases  the  burning  is  done  by  Forest  officers. 

As  a  result  of  the  disposal  of  brush,  the  unsightly  appearance  so 
characteristic  of  the  old-time  cuttings  on  the  public  domain,  where 
no  effort  was  made  to  dispose  of  tops  and  lops,  no  longer  exists. 

PLANTING. 

The  high  cost  of  forest  planting  and  the  unfavorable  conditions 
for  it  throughout  most  of  the  western  mountains  make  it  necessary 
to  depend,  as  a  general  rule,  upon  natural  reproduction  to  restock  the 
ground.  There  are,  however,  many  million  acres  of  denuded  land 
within  the  National  Forests  which  must  be  artificially  planted  in 
order  to  make  them  bear  a  forest  growth.  Such  planting  has  already 
been  inaugurated,  but  the  area  which  needs  to  be  planted  is  enormous, 
and  the  work  now  is  confined  chiefly  to  the  lands  which  need  a  forest 
cover  most,  that  is,  to  watersheds  upon  which  cities  and  towns  are 
dependent  for  their  supply  of  water.  The  first  planting  of  this  kind 
was  done  in  1902,  in  the  vicinity  of  Pasadena,  Cal.  Since  then  similar 
work  has  been  done  on  city  watersheds  in  Colorado,  Utah,  Idaho,  and 
New  Mexico.  Some  planting  has  been  done  also  in  the  Black  Hills 
National  Forest,  where  there  are  large  areas  of  cut-over  and  burned- 
over  land  which  are  entirely  without  seed  trees  and  where  the  need 
for  mining  timber  is  urgent. 
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The  planting  in  the  sand-hill  region  of  Nebraska  must  also  be 
mentioned,  although  it  is  not  connected  with  the  reclamation  of  cut- 
over  and  denuded  land,  since  the  sand  hills  are  naturally  devoid  of 
forest  growth.  At  present  about  2,000,000  seedlings  have  been 
planted  on  the  National  Forests  on  more  than  2,000  acres.  This  is 
only  a  small  beginning  in  comparison  with  the  amount  of  planting 
that  must  be  done.  Everything  connected  with  the  work  is  new; 
there  are  no  precedents  to  follow,  and  each  phase  must  be  worked  out 
step  by  step. 

The  planting  operations  of  the  Forest  Service  are  now  concen- 
trated at  six  large  planting  stations:  One  in  southern  California,  one 
on  the  Dismal  River  National  Forest  in  Nebraska,  one  on  the  Pikes 
Peak  Forest  in  Colorado,  one  near  Fort  Bayard,  N.  Mex.,  one  on 
the  Salt  Lake  Forest  in  Utah,  one  at  the  Pocatello  National  Forest 
in  Idaho,  and  one  on  the  Pecos  River  Forest  in  New  Mexico.  At  each 
of  these  stations  nurseries  are  maintained  where  stock  is  raised  for 
planting  on  the  local  Forest  and  for  shipment  elsewhere.  The  total 
area  of  these  nurseries  at  present  is  nearly  14  acres,  and  their  annual 
productive  capacity  is  between  8,000,000  and  10,000,000  seedlings. 
Each  nursery  is  practically  an  experimental  forest  planting  station. 
A  large  variety  of  species  are  tested  and  various  methods  are  tried. 

In  the  future,  when  stumpage  prices  become  higher  and  forest 
products  are  more  completely  utilized,  clear  cutting  with  subsequent 
planting,  as  is  practiced  in  the  more  densely  populated  States  of 
Europe,  may  perhaps  become  practicable  on  many  of  the  National 
Forests.  Planting  then  will  be  the  quickest  and  surest  method  for 
restocking  cut-over  areas.  Until  then,  however,  natural  reproduction 
will  remain  the  cheapest  and,  under  the  circumstances,  the  only  prac- 
ticable way  of  securing  the  continuity  of  our  forests. 

CONCLUSION. 

Such,  in  brief,  are  the  measures  by  which  the  Forest  Service  hopes 
to  provide  for  a  future  forest  on  the  land  that  is  now  being  cut  over. 
Time  alone  can  show  whether  these  measures  are  effective  or  not. 
No  doubt  there  wiU  be  mistakes  and  failures.  On  some  cuttings  re- 
production will  not  be  as  dense  as  hoped  for ;  on  others  it  will  not  be 
of  the  kind  that  was  expected.  But,  if  the  experience  gained  by  long 
years  of  systematic  forest  management  abroad  and  the  lessons  taught 
by  the  old  cuttings  in  this  country  count  for  anything,  the  land  cut 
under  present  provisions  will  not  become  barren  waste,  as  most  of 
the  old  cuttings  have,  but  will  be  continuously  producing  timber  of 
commercial  value. 
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THE  DETERMINATION  OF  TIMBER  TALUES. 

By  Edward  A.  Branifp, 
Foreti  Amslanty  Bureau  of  Foreitry, 

IKTRODUCnON. 

In  the  past  it  has  been  customary  to  base  estimates  of  probable 
profits  from  the  management  of  lands  for  the  future  production  of 
timber  in  the  United  States  upon  the  increase  of  the  timber  in  quan- 
tity. Everyone  familiar  with  the  lumber  business  knows,  however, 
that  the  lumber  which  comes  out  of  large  trees  is  worth  more  per 
thousand  feet  than  that  which  comes  from  small  trees,  because  the 
large  trees  turn  out  a  higher  proportion  of  the  choice  grades.  It  is 
apparent  that  estimates  of  profits  through  careful  forest  management 
should  take  into  account  this  factor  of  quality  increase;  but,  in  the 
absence  of  an  accurate  determination  of  what  this  quality  increase  is, 
it  has  hitherto  been  impossible  to  do  more  than  state  in  general  terms 
the  fact  that  such  an  increase  would  take  place  and  that  its  effect  would 
be  to  make  the  profit  from  deferred  opei*ations  greater  than  that  actu- 
ally shown  by  the  figures  indicating  the  future  yield  to  be  expected. 

DESCRIPTION   OF  THE   EXPERIMENTS. 

During  the  winter  of  1903-4:,  and  the  following  spring  and  summer, 
experiments  in  sawmills  in  different  parts  of  the  country  were  con- 
ducted by  the  Bureau  of  Forestry.  This  article  will  be  confined  to 
a  statement  of  how  the  experiments  were  performed,  to  extracts  from 
some  of  the  tables  and  the  printing  in  full  of  others,  and  to  a  brief 
discussion  of  their  application. 

The  experiments  completed  so  far  have  to  do  with  longleaf  pine  in 
Alabama  and  in  Louisiana,  and  with  yellow  birch,  sugar  maple,  and 
beech  in  the  Adirondacks  of  New  York.  The  results  here  reported 
were  obtained  mainly  from  Adirondack  hardwoods.  Further  experi- 
ments are  now  progressing  in  the  Appalachians  of  West  Virginia  with 
yellow  poplar,  white  oak,  chestnut,  ash,  and  other  hardwoods  typical 
of  that  region. 

The  main  question  which  the  experiments  were  to  answer  was: 
Exactly  how  much  more  valuable  is  a  particular  kind  of  tree  of  a  cer- 
tain size  than  another  tree  of  the  same  kind  and  of  smaller  size? 
Clearly,  the  matter  could  be  got  at  only  by  following  the  logs  from 
trees  of  all  diameters  through  the  sawmill  and  finding  out  what  each 
sawed  out  in  amounts  and  grades  of  timber.  And  since  the  experi- 
ment was  concerned  not  with  individual  logs,  but  with  whole  trees,  all 
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the  logs  from  each  tree  had  to  be  traced  in  such  a  way  that  the  aggre- 
gate product  might  be  known.  So  men  were  placed  in  the  woods  who 
followed  the  saw  crews,  scaled  each  log,  and  marked  it  on  the  ends. 
Each  tree  was  given  a  number  and  each  log  in  that  tree  an  additional 
figure,  as  1,  2,  etc.,  to  indicate  the  first  log,  second  log,  etc.  For 
example,  676*  indicated  the  second  log  from  tree  576.  The  logs  were 
scaled  according  to  the  log  rule  locally  used,  as  a  check  for  their 
identification  and  in  order  to  compare  their  contents  according  to  the 
log  rule  with  what  they  actually  sawed  out  in  the  mill. 

In  the  mill  a  man  was  stationed  next  to  the  stab  carrier,  and  as  each 
piece  of  siding  from  a  marked  log  dropped  on  the  live  rollers  this  man 
chalked  on  it  while  it  went  by  the  number  of  the  log  from  which  it 
came.  When  a  marked  siding  bad  passed  through  the  edgcr  and  trim- 
mer and  had  come  out  at  the  end  of  the  mill  a  piece  of  maniifactured 
lumber,  it  was  graded  by  a  competent  inspector,  and  its  log  number, 
dimensions,  and  grade  were  tallied.  By  these  means  the  contents  of 
each  log,  both  in  grades  and  in  quantities  of  lumber,  were  absolutely 
determined. 

This,  in  brief,  was  the  method  used  for  all  species  except  longleaf 
pine.  .  In  the  case  of  longleaf  pine  the  number  of  men  available  for  the 
work  was  not  sufficient  to  trace  each  piece  of  siding  through  the  mill 
to  see  what  it  actually  made  in  lumber.  Instead,  it  was  graded  as  it 
dropped  from  the  saw  and  its  contents  were  estimated. 

In  working  up  the  results,  the  logs  that  had  passed  through  the  mill 
were  first  combined  to  form  complete  trees.  If  a  log  were  missing, 
the  results  for  all  the  rest  of  the  logs  from  that  tree  had  to  be  thrown 
out.  An  exception  was  made  in  the  case  of  Adirondack  hardwoods, 
when  the  missing  log  was  an  8-foot  top  cut  of  just  sufficient  diameter 
to  make  a  railroad  tie  and  one  or  two  boards  of  the  inferior  grades. 
In  such  cases  the  missing  log  was  graded  like  a  top  log  of  siniilar 
dimensions  and  species  from  another  tree.  In  no  instance  was  this 
substitution  used  for  any  but  small,  knotty,  8-foot  top  logs,  and  then 
only  when  it  could  safely  be  done. 

The  trees  were  next  divided  into  diameter  classes  varying  by  1  inch, 
and  all  the  lumber  from  each  class  was  tallied  by  separate  grades.  The 
total  number  of  feet  of  each  grade  was  then  divided  by  the  number  of 
trees  tallied  for  that  class,  and  the  result  was  the  average  amount  of 
lumber  of  that  grade.  Finally,  the  figures  for  each  grade  were  rounded 
off  by  curves  to  reduce  irregularities. 

RESULTS  OF   EXPERIMENTS. 

The  results  of  these  measurements  were  two  tables  for  each  species, 
one  showing  the  number  of  feet  of  each  grade  of  lumber  sawed  from 
a  tree  of  given  diameter,  the  second  showing  the  money  value  of  the 
lumber  yielded  by  a  single  tree  of  eacli  size,  and  the  average  value  per 
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thousand  feet  of  the  lumber.  The  tables  showing  money  values  wore 
made  by  applying  to  the  tables  of  grades  the  avemge  selling  price  of 
the  lumber  at  the  mill. 


YKLLOW   BIKCH. 


The  following  table  gives  the  grades  for  yellow  birch: 


Graded  volume  of  yellow  birch. 


Diam- 
eter 

breast- 
high. 

Firsts 

and 

seconds 

red. 

Pints 

and 

seconds. 

No.l 
common. 

Shipping 
culls  (No. 
2  com- 
mon). 

Mill  culls 
(No.  8 
com- 
mon). 

Sound 

7"  by  9" 

by  8' ties. 

(«) 

Total. 

Number 
of  trees 
tallied. 

Inches. 

Bd.fi. 

Bd.JL 

Bd,ft. 

Bd.JL 

Bd.ft. 

Bd.Jt. 

Bd.fl. 

13 
14 
15 

16 
17 
18 

8 
7 
11 
16 
22 
28 

5 
7 

10 
12 
14 
17 

6 
7 
8 
8 
8 
9 

20 
87 
41 
88 
85 
86 

25 
37 
55 
72 
84 
94 

59 
95 

125 
116 
163 
l.-£ 

7 

16 
23 
82 
82 
57 

•  ••■  ■  ■•«•« 

2 

19 

4 

86 

20 

10 

45 

102 

217 

50 

20 

8 

44 

24 

11 

66 

106 

2M 

89 

21 

23 

64 

28 

18 

65 

114 

297 

40 

22 

26 

66 

81 

16 

74 

119 

331 

46 

23 

36 

78 

88 

16 

82 

118 

363 

25 

24 

48 

86 

86 

18 

88 

112 

388 

87 

25 

62 

92 

88 

19 

98 

104 

408 

30 

26 

81 

97 

42 

20 

96 

96 

434 

24 

27 

101 

108 

47 

22 

106 

91 

470 

28 

28 

116 

110 

68 

22 

118 

86 

505 

16 

29 

128 

120 

69 

23 

184 

81 

Mb 

4 

80 

139 

182 

64 

24 

155 

74 

588 

12 

81 

150 

144 

68 

25 

180 

52 

619 

4 

a  To  obtain  number  of  ties  divide  board  feet  In  this  column  by  42. 

This  table  shows  the  yield  of  choice  grades  of  birch  advancing  rap- 
idly with  the  growth  of  the  tree.  The  choice  grades  are  firsts  and 
seconds  red  and  firsts  and  seconds.  The  amount  of  red  birch  in  a  tree 
under  18  inches  in  diameter  is  too  small  to  consider.  An  18-inch  tree 
contained  2  board  feet  of  this  high-priced  lumber,  a  19-inch  tree  only 
4  feet  of  it,  a  20-inch  tree  8  feet,  but  in  a  21-inch  tree  the  amount  rose 
to  23  board  feet,  showing  a  gain  of  almost  200  per  cent  over  the  product 
of  the  previous  diameter.  The  explanation  for  the  exceptional  increase 
i3  that  the  rules  of  the  National  Hardwood  Lumber  Association,  under 
which  the  lumber  was  inspected,  require  red  birch  4  or  5  inches  wide 
to  show  one  face  all  red;  over  5  inches,  one  f;ice  must  be  not  less  than 
75  per  cent  red.  Red  birch  is  heartwood,  and  it  happens  that  the 
hcartwood  is  not  wide  enough  to  pass  the  severe  inspection  in  consid- 
erable quantities  in  trees  under  21  inches  in  diameter.  The  increase 
of  red  birch  goes  on  steadily  from  the  21-inch  to  the  highest  diameters. 
The  next  best  grade,  firsts  and  seconds,  not  graded  by  color,  is  con- 
tained in  practically  all  sizes  of  merchantable  trees.     The  increase  of 
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this  grade  goes  on  steadily,  but  is  greatest  between  18-inch  and  23-inch 
trees,  because  the  inspection  rules,  which  favor  wide  boards,  show 
their  greatest  effect  here.  Narrow  boards  from  small  trees  grade 
lower  than  wide  boards  from  large  trees. 

When  we  compare  the  choice  grades  (firsts  and  seconds  red,  and 
firsts  and  seconds)  with  the  common  ones  (No.  1  common,  shipping 
culls,  and  mill  culls)  we  find  that  the  choice  grades  increase,  on  the 
whole,  much  more  rapidly  with  the  growth  of  the  tree  than  do  the 
latter.  In  the  case  of  firsts  and  seconds  red  there  was  a  rise  between 
a  13-inch  and  a  31- inch  tree  from  0  to  150  feet;  and  in  the  case  of 
firsts  and  seconds  from  3  to  144  feet.  Contrast  this  with  No.  1 
common,  which  rises  from  5  to  68  feet;  with  shipping  culls,  which 
rise  from  6  to  25  feet;  and  with  mill  culls,  which  rise  from  20  to  180 
feet,  and  the  tendency  of  the  better  grades  to  outstrip  the  poor  ones 
becomes  apparent.  The  fact  must  not  be  overlooked,  however,  that 
a  considerable  amount  of  what  would  have  made  inferior  grades  went, 
in  this  instance,  into  railroad  ties. 

The  following  price  list  for  hardwoods  was  made  up  after  inquiry 
among  hardwood  jobbing  houses  in  New  York  and  Boston: 

Prices  of  different  grades  of  lumber  from  birch,  maple,  and  beech  trees. 


Qrade. 


Firsts  and  seconds  red 

Firsts  and  seconds 

No.  1  common 

No.  2  common  (shipping  colls) 
No.  8  common  (mill  culls) .... 


Price  per  thousand  board  feet. 

Birch. 

Maple. 

Beech. 

•83 

28 

120 

114 

14 

14 

10 

8 

8 

7 

6 

6 

6 

In  most  instances  the  lowest  price  quoted  was  used.  The  value  of 
the  railroad  ties  was  assumed  to  be  40  cents  for  a  7  by  9  inch  tie  8  feet 
long,  equivalent  to  ^.52  per  thousand  feet — a  reasonably  low  price. 

The  figures  given  afford  a  basis  for  calculating  the  value  of  yellow 
birch  trees.  For  example,  take  a  birch  21  inches  in  diameter.  Turn- 
ing to  the  table  of  grades  we  find  that  such  a  tree  contains  33  feet  of 
firsts  and  seconds  red,  worth,  according  to  the  price  Kst,  $33  per 
thousand;  54  feet  of  firsts  and  seconds  at  $23;  28  feet  of  No.  1  common 
at  $14;  13  feet  of  shipping  culls  at  $8;  65  feet  of  mill  culls  at  $6;  114 
feet  of  railroad  ties  at  40  cents  per  tie  of  42  feet — in  all,  297  feet, 
worth  $3.97,  or  $13.37  per  thousand  feet,  at  the  mill. 

It  must  not  be  supposed,  however,  that  as  a  matter  of  fact  the  exact 
value  of  a  tree  of  a  given  diameter  can  be  calculated  with  absolute 
accuracy  on  the  basis  of  the  figures  herewith  presented.  The  pur- 
pose of  the  present  article  is  to  give  an  indication  of  the  rate  at  whicli 
the  timber  value  of  a  tree  increases  with  its  diameter  growth,  in 
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consequence  of  the  higher  quality  of  lumber  which  it  will  yield.  The 
number  of  yellow  birch  trees  tallied  for  the  various  diameters  in  the 
above  table  of  grades  ranged  from  4  to  57,  and,  as  has  already  been 
stated,  the  figures.of  yield  of  the  several  grades  given  in  the  table  do 
not  represent  the  actual  product  sawed  out,  but  were  obtained  by  con- 
structing curves  to  round  off  the  inequalities  shown  by  the  actual 
individual  averages  in  order  to  secure  a  nearer  approximation  to  the 
general  average.  That  the  inequalities  thus  rounded  off  were  in  some 
cases  considerable  goes  to  prove  that  it  would  be  unsafe  to  rely  too 
closely  on  calculations  from  this  table  of  the  exact  yield  to  be  expected. 
Further,  the  judgment  of  both  the  sawyer  and  the  grader  enters 
into  the  determination  of  the  amount  of  lumber  of  each  grade  which 
a  particular  log  will  yield.  Had  the  logs  tallied  been  sawed  at  another 
mill,  or  even  at  the  same  mill  at  another  time,  the  figures  would  have 
varied  slightly.  Under  no  circumstances  is  it  possible  to  construct  a 
table  which  will  enable  one  to  tell  infallibly  how  much  lumber  of  dif- 
ferent grades  a  single  tree  will  saw  out.  It  is,  however,  possible 
for  an  owner  to  calculate  pretty  closely  from  the  above  table  what  he 
may  expect  to  saw  from  a  considerable  body  of  timber  of  known  size. 
From  this  again  it  is  possible  to  construct  a  table  of  values  like  the 
following: 

Vcdite  of  yellmv  birch. 


Diameter 

breajBt- 

high. 

Graded 
Tolume. 

Value 
per  tree. 

Value 

per  1,000 

bd.  n. 

Diameter 

breaat- 

high. 

Graded 
yolome. 

Value 
per  tree. 

Value 

perl.OOO 

bd.ft. 

Inehea. 

Bd.JL 

Incha. 

Bd.ft. 

13 

59 

90.66 

•9.82 

28 

868 

85.19 

•14.80 

14 

96 

.89 

9.87 

24 

888 

5.80 

14.96 

16 

125 

1.22 

9.76 

26 

408 

6.39 

15.66 

16 

146 

1.62 

10.41 

26 

434 

7.16 

16.48 

17 

168 

L78 

10.92 

27 

470 

8.03 

17.09 

18 

186 

X18 

11.46 

.28 

606 

8.80 

17.48 

19 

217 

2.66 

11.80 

29 

645 

9.57 

17.66 

20 

250 

8.06 

12.24 

80 

588 

10.84 

17.69 

21 

297 

8.96 

13.40 

81 

619 

10.99 

17.75 

22 

8S1 

4.51 

18.68 

SUGAR   MAPLE   AND   BEECH   COMPARED   WITH    YELLOW    BIRCH. 

Similar  tables  were  constructed  for  sugar  maple  and  for  heech  in 
the  Adirondacks,  and  for  longleaf  pine  in  Alabama  and  in  Louisiana. 
The  following  extract  from  the  hardwood  tables  gives  a  comparison 
of  the  value  of  the  lumber  sawed  from  birch,  maple,  and  beech  of  dif- 
ferent diameters. 
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Value  per  thousand  feet  hoard  measure  of  lumber  from  Adirondack  hardwoodi. 


Diameter 
breast- 
high. 

Yellow 
birch. 

Sugar 
maple. 

Beech. 

Diameter 
breast- 
high. 

Yellow 
blreh. 

Sugar 
maple. 

Beech. 

Inchea. 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 

g9.32 
9.37 
9.76 
10.41 
10.92 
11. 45 
11.80 
12.24 
13.40 
18.63 

S9.75 
9.83 
9.98 
10.37 
10.71 
11.11 
11.47 
11.84 
12.80 
12.67 

38.29 
8.70 
8.94 
8.98 
9.10 
9.24 
9. 83 
9.45 
9.62 
9.61 

Inche*. 
28 
24 
25 
26 
27 
28 
29 
80 
81 

fl4.80 
14.95 
15.66 
16.48 
17.09 
17.48 
17.56 
17.69 
17.75 

812.77 
12.88 
12.93 
13.07 
13.26 
13.58 

99.71 
9.68 

According  to  this  table  lumber  from  a  24-inch  birch  tree  is  worth 
$6.63  a  thousand  feet  more  than  from  a  13-inch  tree;  from  a  sugar 
maple,  $3. 13 ;  and  from  a  beech,  $1. 39.'*  The  difference  is  more  marked 
in  the  case  of  birch  largely  because  of  the  presence  in  the  high  diam- 
eters of  the  high-priced  grade,  firsts  and  seconds  red.  The  table  for 
birch  gives  values  up  to  31  inches.  A  lumberman  in  cutting  all  sizes 
of  birch  would  get,  according  to  these  figures,  $8.43  per  thousand  feet 
more  from  his  31-inch  trees  than  from  his  13-inch  trees. 

The  increase  in  value  of  the  lumber  with  the  growth  of  the  tree  was 
found  to  be  much  more  rapid  in  the  case  of  Adirondack  birch  and 
maple  than  in  that  of  longleaf  pine.  The  difference  in  value  per  thou- 
sand feet  of  the  lumber  from  14-inch  and  from  24-inch  pine  was  $1.72, 
while  the  difference  between  the  same  diameters  of  birch  was  $5.68, 
and  of  maple  $3.05.  This  is  accounted  for  partly  by  the  fact  that 
the  inspection  of  narrow  boards  is  more  severe  with  hardwoods  than 
with  pine,  partly  because  the  difference  in  value  between  poor  and 
choice  lumber  is  more  marked  io  the  case  of  birch  and  maple  than  in 
that  of  pine.  The  comparison  is,  however,  not  strictly  a  fair  one,  for 
the  reason  that  in  the  experiments  with  longleaf  pine  very  defective 
trees  were  rejected,  while  in  the  hardwood  experiment  the  run  of  the 
forest  at  McKeever,  N.  Y.,  was  taken. 


PRACTICAL   VALUE   OF  THE   RESULTS. 

The  practical  uses  to  which  such  tables  might  be  put  are  apparent. 
With  due  allowance  for  slight  changes  in  the  character  of  his  timber, 
any  Adirondack  lumberman  could  use  them  as  a  basis  for  figuring  out, 
with  his  own  price  list,  the  values  of  his  hardwoods.  If  he  knows 
what  the  expenses  of  stumpage,  logging,  and  manufacture  amount  to, 
ho  would  be  able  to  determine  within  close  limits  what  trees  he  could 
cut  at  a  profit  and  what  trees  he  had  better  le^ve  in  the  woods.     In 

«  Beech  over  23  inches  shows  a  ialling  off  in  quality  due  to  decay. 
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brief,  he  would  have  at  band  an  exceUent  guide  to  assist  him  in  lum- 
bering and  in  fixing  a  value  on  his  timberlands. 

Wherever  surveys  have  been  made  which  show  the  number  of  trees 
of  various  diameters  of  each  species  on  the  average  acre,  the  tables  of 
value  could  be  used  with  peculiar  effectiveness.  Such  surveys  have 
been  made  on  a  number  of  tracts  in  the  Adirondacks  by  the  Bureau 
of  Forestry.  In  a  working  plan  for  a  tract  at  McKeever,  N.  Y., 
the  lands  were  divided  into  six  types,  and  the  number  of  trees  of  each 
diameter  for  each  species  on  the  average  acre  was  determined  for  each 
tyjje.  In  a  working  plan  made  for  a  tract  at  St.  Regis,  N.  Y.,  the 
number  of  trees  of  each  diameter  of  each  species  on  the  average  acre 
was  determined  for  all  types  combined.  On  virgin  hardwood  land  on 
the  McKeever  tract  there  were,  on  the  average  acre,  of  17-inch  trees, 
0.80  yellow  birch,  0.70  sugar  maple,  and  1.34  beech;  of  18-inch  trees 
there  were  0.66  birch,  0.68  maple,  and  0.96  beech,  and  so  on.  If  all 
expenses  of  stumpage,  logging,  and  manufacture  should  be  as  low  as 
flO.50  on  17-inch  trees  there  would  be  a  profit  of  42  cents  per  thousand 
feet  on  birch  and  21  cents  per  thousand  feet  on  maple.  And  the  larger 
the  tree  cut  the  higher  the  profit.  Should  all  birch  and  maple  be  cut 
down  to  and  including  17-inch  trees,  there  would  be,  with  expenses 
at  $10.50,  a  profit  of  $11.32  per  acre,  of  which  $9.82  would  be  from 
birch  and  $1.50  from  maple.  The  average  profit  per  thousand  feet  on 
all  trees  cut  would  be  $4.15  from  birch  and  $1.49  from  maple. 

But  the  profits  from  small  trees  are  so  slight  as  to  make  it  hardly 
worth  while  removing  them;  certainly  inadvisable  if  a  future  timber 
crop  is  to  be  considered.  Calculating  again,  we  find  that  the  profits 
from  birch  and  maple,  if  cut  down  to  and  including  18  inches,  would 
be  $11.26;  cutting  to  19  inches,  they  would  be  $11.06;  cutting  to  20 
inches,  they  would  be  $10.72  per  acre,  etc.  It  will  be  noted  that, 
while  the  smaller  the  cutting  limit  the  higher  the  profit  per  acre  (unless 
trees  are  taken  so  small  as  to  cause  an  actual  loss),  the  lower  is  the 
profit  per  thousand  feet  on  the  timber  removed;  on  the  other  hand, 
the  higher  the  cutting  limit  the  lower  is  the  profit  per  acre,  but  the 
higher  the  profit  per  thousand  feet  on  the  timber  removed.  Cutting 
birch  and  maple  trees  17  inches  and  over,  the  profit  per  thousand 
would  be  $5.64;  trees  18  inches  and  over,  $6.04;  trees  19  inches  and 
over,  $6.46;  20  inches  and  over,  $6.91.  "Profit  per  acre"  and  ''profit 
per  thousand  feet"  work  in  opposite  directions. 

Expenses  vary  according  to  distance  of  the  timber  from  the  means 
of  transportation,  conditions  in  the  woods,  topography,  cost  and 
quality  of  labor,  etc.  An  expense  of  $10.50  for  logging  and  manu- 
facture, including  stumpage,  is  generally  considered  low  for  hardwood 
lumbering  in  the  Adirondacks,  and  when  the  expense  is  more  than 
$12.75  operations  are,  in  many  cases,  scarcely  practicable.  The  profits 
per  acre  and  per  thousand  feet  in  lumbering  birch  and  maple  when 


460         YEARBOOK   OF   THE    DEPABTMENT    OF   AGBIOULTITBE. 

expenses  are  $i0.50,  $10.76,  $11,  $11.26,  $11.60,  $11.76,  $12,  $12.25, 
$12.60,  and  $12.75  per  thoasand  feet  were  calculated  for  the  tracts 
mentioned  above,  and  the  results  do  not  encourage  indiscriminate  cut- 
ting of  hardwoods  in  the  Adirondacks;  on  the  contrary,  they  furnish 
the  strongest  possible  argument  against  careless  lumbering.  Hard- 
wood lumbering  in  the  Adirondacks  is  so  expensive  that  as  a  rule  it 
does  not  pay  to  cut  any  but  the  larger  trees  for  lumber.  It  is  highly 
to  the  advantage  of  the  lumberman  to  know  just  at  what  diameter 
limit  his  profits  are  turned  into  losses,  and  it  is  equally  to  the  advan- 
tage of  the  future  productive  capacity  of  the  forest  that  he  should  know 
this.  These  figures  prove  that  the  lumberman  who  would  make  the 
highest  profits  out  of  the  Adirondack  hardwoods  must  cut  within* 
certain  diameter  limits  and  leave,  in  most  cases,  a  considerable  stand  of 
timber  uncut.  The  argument  is  based  not  at  all  on  what  is  best  for 
the  forest,  but  entirely  on  present  expediency  for  the  lumberman. 
It  happens,  however,  that  what  is  best  for  the  lumberman  turns  out, 
in  this  case,  to  be  excellent  for  the  forest.  Hardwood  lumbering  in 
the  Adirondacks  is  not  yet  on  a  large  scale,  but  with  the  growing 
scarcity  of  timber  and  the  advancing  prices  of  lumber  there  is  little 
doubt  that  it  soon  will  be.  Every  eflfort  should  be  made  to  induce 
Adirondack  lumbermen  to  regulate  their  cutting  and  to  show  them 
chat  in  taking  small  trees  they  are  working  directly  against  their  own 
interests. 
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EXTENT  AND  IMPORTANCE  OF  THE  CHESTNUT  BARK 

DISEASE. 


INTBODUCTION. 

Three  years  ago  a  destructive  fungous  disease  of  the  chestnut  first 
attracted  attention  and  almost  immediately  assumed  the  character 
of  an  epidemic.  It  seems  to  be  one  of  the  most  serious  diseases 
which  has  ever  attacked  an  American  forest  tcee,  and  has  done  great 
damage  locally  in  and  around  New  York  City,  and  is  now  spreading 
rapidly  in  all  directions  to  forest  tracts  in  Connecticut,  New  York, 
New   Jersey,  and  even  into  Pennsylvania. 

The  disease  was  first  studied  by  Dr.  W.  A.  Murrill,  of  New  York, 
and  during  the  past  eighteen  months  it  has  been  under  investigation 
by  Dr.  Haven  Metcalf,  of  the  Bureau  of  Plant  Industry.  The  tech- 
nical details  given  in  this  circular  have  been  derived  chiefly  from  the 
publications  of  the  former  and  information  supplied  by  the  latter. 

XANNEB  OF  INFECTION. 

The  disease  is  caused  by  a  fungus  known  as  Diaporthe  parasitica 
and  Valsanectria  para^ica,  the  spores  of  which  enter  the  tree 
through  wounds  on  branches  or  trunk.  Dead  twigs  also  offer  a 
means  of  entrance^  and  there  are  probably  other  ways,  not  yet 
known,  by  which  the  trees  become  infected. 

From  the  point  of  entrance  the  fungus  spreads  in  all  directions 
throughout  the  cambium  and  inner  bark  until  it  completely  girdles 
the  branch  or  trunk  it  has  attacked.  It  has  been  found  that  a  few 
of  the  outer  annual  rings  of  the  wood  are  also  attacked,  and  it  is  very 
likely  that  the  fungus  penetrates  some  of  the  medullary  rays  in 
search  of  the  food  material  which  they  contain;  but  the  real  seat  of 
the  injury  is  the  inner  bark  and  the  growing  layer  of  the  wood. 

SYMPTOMS. 

When  a  tree  is  first  attacked  the  disease  is  not  noticeable,  and  is 
likely  to  be  overlooked.  In  many  instances  the  trees  are  attacked 
first  on  the  smaller  branches.  These  are  soon  girdled,  and  the  foliage 
turns  yellow  and  then  wilts.  By  these  wilted  branches  the  disease 
can  be  detected  from  a  distance.  The  girdled  branches  or  trees  do  not 
usually  die  until  the  second  year,  except  when  they  are  attacked 
very  early  in  the  season,  or  when  the  infected  limbs  are  small. 

(3) 


On  limbs  with  smooth  bark  the  diseased  patches  are  sunken  and 
discolored,  with  small  brownish  or  yellow  knobs  scattered  over  the 
surface.  On  the  edge  of  the  affected  area  in  the  growing  season 
there  is  a  ring  of  greenish,  yellowish,  or  bright  yellow  excrescences 
which  resemble  horns  and  are  very  conspicuous,  so  that  in  young 
trees  the  disease  is  easily  detected  even  before  the  branches  wilt.  In 
very  dry  weather,  however,  these  horns  may  be  nearly  or  entirely 
suppressed.  Where  the  bark  is  thick,  as  on  large  trees,  it  is  not 
changed  in  appearance,  but  the  brownish  knobs  of  the  fruiting  bodies 
show  in  the  cracks,  and  the  bark  sounds  hollow  when  struck. 

On  account  of  its  rapid  action  in  kiUing  or  wilting  small  branches^ 
the  disease  can  not  remain  long  undetected  if  the  trees  are  under 
inspection.  At  the  end  of  a  single  year  the  disease  has  usually  made 
its  presence  conspicuous  by  a  large  number  of  dead  and  dying  trees. 

LOCAIilTIES   AFFECTED. 

In  1905  the  disease  had  already  spread  over  a  considerable  area 
aroimd  New  York  City,  where  it  apparently  originated.  In  the 
present  year  it  is  spreading  rapidly  in  a  westerly  direction  over 
northern  New  Jersey,  where  in  Morris  County  large  tracts  have 
recently  been  attacked.  New  York  City  is  about  the  center  of  the 
infected  area.  Last  year  the  chestnut  tracts  in  Westchester  and 
Nassau  counties  in  New  York,  Fairfield  County  in  Connecticut,  and 
Bergen  County  in  New  Jersey  were  severely  attacked,  and  now  Morris, 
Essex,  and  Monmouth  counties,  N.  J.,  can  be  added. 

In  Connecticut  the  disease  is  very  severe  at  Stamford.  It  has  been 
found  near  Danbury  and  Waterbury,  and  is  known  to  extend  along 
the  coast  to  New  London.  It  is  also  reported  in  southeastern  Massa- 
chusetts and  as  far  north  as  Wellesley. 

On  Long  Island  it  is  common  in  the  western  part  and  along  the 
northern  shore  to  Huntington.  It  is  likely  that  it  occurs  on  the 
island  wherever  there  is  chestnut,  although  it  has  not  yet  been 
reported  from  the  eastern  end.  It  extends  up  the  Hudson  to  Pough- 
keepsie,  and  across  the  river  to  the  west;  it  has  been  found,  though 
not  in  great  abundance,  at  Turner  and  Warwick,  and  has  been 
reported  at  Marlborough.  Near  the  Connecticut  line  it  occurs  as 
far  north  as  Pawling  and  is  very  destructive  from  Katonah  all  the 
way  southward  to  New  York  City. 

In  New  Jersey  the  disease  is  very  abundant  in  the  northern  and 
eastern  parts,  particularly  near  the  coast  in  Bergen,  Essex,  and 
Monmouth  counties.  Southward  it  is  found  along  the  Delaware 
River  to  Trenton,  and  abundantly  along  the  coast  near  Chapel  Hill 
and  Eatontown  in  the  northern  part  of  Monmouth  County.  Recently 
a  belt  around  Morristown  and  German  Valley  has  become  badly 
infected,  and  the  disease  has  been  discovered  in  wild  tsees  at  Newark 
and  Fenton,   Del.,   and  at  various  points  near  Philadelphia,  Pa* 


In  Pennsylvania  it  is  nowhere  abundant  j^et,  although  it  exists  at 
Easton,  South  Bethlehem,  and  Morrisville,  and  is  reported  as  far 
north  as  the  Pocono  Mountains  and  as  far  south  now  as  Philadel- 
phia. It  has  also  been  found  near  Baltimore,  Md.,  and  in  Bedford 
County,  Va. 

The  range  at  present,  then,  includes  eight  States:  Connecticut, 
New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland,  Virginia, 
and  Massachusetts.  Pennsylvania,  so  far  as  known,  is  not  infected 
to  any  great  extent,  except  on  the  eastern  border,  while  Massachu- 
setts, Maryland,  and  Virginia  are  touched  only  at  one  or  two  points. 

HOW  THB  DISEASE  SPREADS. 

The  yellow  fruiting  bodies  so  conunon  on  the  diseased  trees  are 
constantl}^  giving  off  millions  of  summer  spores  all  through  the 
growing  season.  These  are  transported  by  various  agencies  to 
healthy  trees,  where  they  gain  entrance  through  wounds  in  the  bark. 
Wind  is  probably  the  principal  agency,  but  the  spores  are  no  doubt 
carried  bv  animals,  birds,  insects,  and  bv  shipment  of  infected 
material. " 

The  disease  spreads  locally,  through  the  gradual  distribution  of 
the  spores  from  tree  to  tree,  and  at  a  distance,  chiefly  through  the 
shipment  of  infected  material,  such  as  nursery  stock,  bark,  nuts,  and 
other  products.  There  is  a  possibility  that  long  distance  infection 
is  also  effected  by  means  of  migratory  birds. 

There  are  a  number  of  facts  which  support  the  view  that  the  wind 
has  been  the  principal  agency  in  spreading  the  disease  over  the  present 
area.  For  instance,  trees  in  open  spaces  exposed  to  winds,  such  as 
those  along  roads,  at  the  edges  of  woods,  or  near  streams  or  ponds, 
are  apt  to  be  infected  sooner  than  the  trees  in  more  sheltered  situations; 
trees  on  slopes  or  in  depressions  with  diseased  trees  on  higher  ground 
near  them  usually  become  infected,  evidently  because  they  have  been 
exposed  to  the  wind-scattered  spores  from  above;  and  in  thinned 
stands,  if  the  disease  is  present  in  the  neighborhood,  almost  every 
chestnut  becomes  affected.  In  this  instance  the  frequency  of  wounds 
is  probably  a  large  contributory  cause.  Dense  woods,  as  a  rule,  act 
as  a  bar  to  the  progress  of  the  infection,  except  where  the  disease  is 
very  prevalent  in  the  vicinity,  in  which  case  nothing  seems  to  check 
its  spread. 

AMOUNT  OF  DAMAGE. 

The  amount  of  loss  caused  by  this  disease  is  especially  great,  because 
it  has  developed  in  a  region  where  the  chestnut  trees  are  extensively 
used  for  ornamental  and  park  purposes.  For  this  reason  the  losses 
have  been  acutely  felt.  There  is,  of  course,  no  satisfactory  basis  for 
estimating  the  value  of  trees  which  are  useful  chiefly  for  aesthetic 
purposes,  but  the  loss  is  certainh^  several  million  dollars. 


In  Prospect  Park,  Brooklyn,  there  are  but  6  chestnut  trees  left 
alive  out  of  1,400.  In  Forest  Park,  at  Jamaica,  Long  Island,  practi- 
cally all  the  chestnut  trees  are  diseased  and  many  are  dead.  The 
same  applies  to  Bronx  Park  in  New  York  City.  In  Nassau  County, 
in  western  Long  Island,  few  chestnut  tracts  have  escaped  serious  dam- 
age. In  Westchester  Coxmty,  N.  Y.,  it  is  apparently  only  a  question 
of  a  short  time  when  nearly  all  the  chestnuts  will  be  destroyed.  Many 
estates  have  sustained  losses  in  scenic  beauty  which  it  is  impossible  to 
estimate.  In  the  part  of  New  Jersey  adjacent  to  New  York  City  the 
damage  has  been  of  the  same  character;  parks  and  country  estates 
have  lost  large  numbers  of  fine  chestnut  trees  which  would  not  have 
been  sold  at  any  price. 

Although  so  far  the  injury  to  ornamental  trees  has  attracted  the 
most  attention,  the  damage  is  not  confined  to  these  alone.  Indeed, 
a  far  more  serious  phase  of  the  epidemic  is  the  menace  to  commercial 
forest  tracts.  Already  many  large  tracts  in  at  least  five  States  have 
been  attacked,  and  though  great  damage  has  been  done  in  certain 
localities,  it  is  very  small  compared  with  what  it  will  be  if  the  disease 
continues  to  spread. 

A  favorable  feature  in  the  situation  is  that  so  far  the  disease  has 
done  most  damage  in  the  vicinity  of  the  sea,  and  there  are  some  indi- 
cations that  back  from  the  sea,  where  there  is  less  atmospheric  moist- 
ure, it  may  be  less  virulent  and  may  spread  less  rapidly. 

The  damage  which  would  restdt  from  the  destruction  or  extensive 
depreciation  of  the  commercial  chestnut  forests  would  be  many  times 
that  from  the  loss  of  ornamental  trees.  Chestnut  is  one  of  the  most 
rapidly  growing  and  most  useful  of  American  forest  trees,  and  it  plays  a 
very  important  part  in  the  forests  of  the  eastern  United  States.  The 
wood  is  exceedingly  durable  and  has,  therefore,  been  extensively  used 
for  posts,  poles,  and  railroad  ties,  while  its  grain,  color,  and  ease  of 
working  give  it  a  place  among  furniture  and  finishing  woods.  It  is, 
moreover,  a  very  vigorous  sprouter  and  lends  itself  admirably  to  for- 
est management.  With  the  exception  of  white  pine,  chestnut  proba- 
bly makes  the  most  profitable  timber  crop  that  can  be  grown  in  the 
northeastern  part  of  the  United  States. 

UTILIZATION  OF  DEAD  AND  DISEASED  TREES. 

Since  the  f  imgus  does  not  work  in  the  wood  to  any  extent  and  ceases 
its  activities  when  the  tree  is  dead,  the  wood  is  not  damaged  as  a 
result  of  the  disease.  In  many  cases  only  a  part  of  the  tree  is  affected, 
while  the  rest  is  healthy  and  can  be  utilized  without  difficulty. 

Dead  trees  are  looked  upon  with  suspicion,  especially  if  they  are 
killed  by  a  disease,  and  the  wood  is  popularly  thought  to  be  weaker 
than  seasoned  live  timber.     In  the  case  of  this  fungus  there  is  no 


ground  for  such  a  prejudice;  as  a  matter  of  fact,  the  dead  material 
is  fully  as  strong  as  any  other  timber  if  it  ia  utilized  within  a  few 
years,  before  the  ordinary  agencies  of  decay  cause  it  to  deteriorate. 

In  most  of  the  places  where  the  disease  prevails  the  problem  of 
cutting  and  marketing  small  amounts  is  a  difficult  one.  The  dam- 
age from  the  disease  is  sudden  and  it  is  often  hard  to  find  a  market 
on  short  notice,  especially  for  small  quantities. 

In  order  to  market  the  material,  owners  should  encourage  the  con- 
tractors and  pole  buyers,  who  as  a  class  are  also  vitally  interested 
in  the  perpetuation  of  the  chestnut,  to  go  into  sections  where  the 
disease  is  doing  damage.  Where  the  tracts  are  large  enough  or  sev- 
eral are  located  close  together,  a  portable  sawmill  might  be  put  in. 
Where  the  quantity  of  chestnut  is  small,  the  best  disposal  is  for  ties, 
cordwood,  and  fence  posts.  Owners  of  small  tracts  where  the  disease 
has  appeared  can  often  cooperate  to  great  advantage  in  order  to 
find  a  market  or  make  a  lumbering  operation  possible. 

MBA8X7BE8  OF  PKEVEIH^ION. 

The  chestnut  bark  disease  is  not  like  ordinary  fungous  diseases 
which  destroy  a  tree  here  and  there  after  a  number  of  years;  it  is  even 
more  virulent  than  the  well-known  pear  blight,  which  it  resembles 
in  many  particulars.  It  destroys  quickly  and  spreads  rapidly,  and 
it  is  of  the  utmost  importance  to  those  who  are  interested  in  chestnut 
forests  to  secure  a  means  of  checking  or  stamping  it  out  and  of  pre- 
venting its  spread  to  localities  which  are  as  yet  unaffected. 

Seedlings  and  sprouts  are  attacked  with  equal  virulence  and  old 
and  young  trees  are  killed  alike.  There  is,  therefore,  no  system  of 
forestry  which  can  be  used  to  control  the  disease.  Two  methods  of 
checking  its  spread  and  lessening  the  source  of  the  infection  are 
available: — 

1.  To  cut  out  the  diseased  trees. 

2.  To  institute  a  quarantine  against  the  shipment  of  infected 
material. 

In  a  forest  tract  the  diseased  trees  should  be  cut  outright — all 
trees  which  show  the  least  sign  of  infection  should  be  removed.  In 
other  situations,  where  the  trees  have  a  peculiar  value,  it  may  be  pos- 
sible to  save  them  by  cutting  off  the  diseased  parts  only;  but  if  the 
trunk  of  a  tree  is  attacked,  the  whole  tree,  no  matter  how  valuable  it 
is,  should  be  cut  at  once,  for  it  is  practically  useless  to  try  to  save  it. 

Since  the  disease  generally  spreads  less  rapidly  in  dense  stands  than 
in  thin  ones,  it  will  often  be  possible  by  close  inspection  and  the 
prompt  removal  of  infected  trees  to  stamp  out  the  disease  altogether 
from  a  forest  tract.  For  the  same  reason,  however,  if  many  diseased 
trees  are  to  be  removed  and  their  removal  would  make  the  stand 
very  open,  it  will  often  be  better  to  make  a  clean  cut  of  all  the  chestnut. 
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All  diseased  bark  should  be  removed  and  burned.  After  that  is 
done  the  wood  is  practically  free  from  infection  and  can  be  used  or 
stored  with  safety. 

Even  greater  effort  should  be  directed  toward  preventing  the 
spread  of  the  disease  to  localities  which  are  as  yet  unaffected  than 
to  stamping  it  out  in  places  where  it  already  has  a  firm  hold. 

For  this  reason,  definite  legislation  seems  necessary,  and  it  is  very 
desirable  that  each  State  concerned  should  enact  a  law  providing  for 
a  quarantine  against  infected  chestnut  products,  chiefly  nursery 
stock.  The  law  should  also  provide  for  systematic  and  thorough 
inspection  of  the  disease  and  require  the  cutting  out  of  infected  trees 
wherever  they  are  a  menace  to  healthy  stands  of  chestnut. 

The  nature  of  the  disease  and  the  necessity  of  fighting  it  should 
be  made  known  to  the  people  throughout  the  region  affected,  by 
means  of  the  press  and  by  enlisting  the  aid  of  the  granges  and  other 
organizations  interested. 

It  is  to  be  hoped  that  some  natural  limitation  to  the  destructive- 
ness  of  the  disease  may  be  found,  and  that  it  may  be  checked  by 
natural  causes.  But  its  rapid  spread  and  its  great  virulence  make 
waiting  dangerous.  Prompt  and  energetic  measures  should  be 
taken  to  stamp  it  out  wherever  it  appears. 
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FOREST  EXTENSION  IN  THE  MIDDLE  WEST. 

By  William  L.  Hall, 
Ai^xiitUnU  Super'nUendeui  of  Tree  Phmthttj^  Divh'um  of  Furentni. 

INTRODUCTION. 

Thei'e  is  no  question  but  that  a  certain  amount  of  forest  planting 
on  the  prairies  is  profitable  to  the  owner  and  helpful  to  the  tountrv. 
To  what  definite  extent  such  planting  can  be  carried  with  profit  has 
not  been  and  can  not  be  demonstrated  except  by  trial.  Those  who 
have  studied  the  question  most  thoroughly  and  over  the  greatest  area 
are  convinced  that  extensive  planting  will  be  profitable,  but  their 
specific  reconmiendations,  both  as  to  extent  of  planting  and  luethods 
of  procedure,  have  been  local  in  scope  and  application.  No  system 
for  general  operations  has  been  proposed. 

It  is  the  puipose  of  this  article  to  go  somewhat  })eyond  local  recom- 
mendations, and  to  show  that  the  time  has  arrived  for  the  extensive 
development  of  forest  plantations  throughout  the  Middle  West,  to 
indicate  the  sphere  of  genei^al  planting,  and  suggest  a  plan  of  pro- 
cedure in  carrying  out  the  work. 

Profit  is  the  only  basis  upon^Vhich  this  sj'stem  can  be  carried  into 
effect,  and  the  only  inducement  for  attempting  it.  Before  a  man  can 
be  induced  to  plant  trees  with  the  aim  of  reaping  a  forest  crop  he 
must  be  convinced  that  such  a  crop,  for  the  time  it  occupies  the  land, 
will  be  more  profitable  than  any  other.  The  growing  of  timber  is  an 
investment  on  much  longer  time  than  the  growing  of  any  ordinary 
crop.  Money  is  invested  which  can  not  begin  to  give  returns  for 
several  years.  No  one  will  begin  such  an  investment  unless  he  feels 
that,  in  the  end,  it  will  be  more  profitable  than  any  series  of  short- 
time  investments  he  could  make. 

PAST   PLANTING. 

Two  facts  are  clear  concerning  Western  plantations:  First,  there  is 
a  general  aimlessness  and  lack  of  system  in  both  planting  and  manage- 
ment; second,  there  is  but  a  small  percentage  of  thrifty  plantations.  In 
nine  cases  out  of  ten,  planters  have  taken  little  thought  to  make  their 
trees  serve  any  definite  purpose  of  utility.  In  localities  when?  post 
timbers  are  scarce  and  dear,  yards  and  fence  rows  have  been  filled 

14) 


146    YEABBOOK  OF  THE  DEPARTMENT  OF  AGRICULTURE. 

with  trees  of  no  practical  value;  where  winds  are  terrific  and  almost 
constant,  plantations  have  been  established  toward  the  quarter  from 
which  no  winds  blow;  trees  that  thrive  best  close  together  are  planted 
far  apart;  those  that  thrive  in  porous  soils  are  unhappily  placed  on 
clay.  It  all  shows  that  there  is  not  yet  an  adequate  conception  of  the 
value  of  forest  trees  and  the  purposes  they  can  be  made  to  serve. 
Some  plantations,  established  with  no  thought  of  returns,  have  grown 
into  considerable  value  on  account  of  the  posts,  poles,  and  fuel  they 
have  produced;  but  these  are  exceptions. 

A  limited  number  of  plantations  have  been  established  and  devel- 
oped for  profit.  Most  of  these  are  Catalpa  plantations  in  Kansas  and 
Nebraska.  Locust  (Black  Locust),  Black  Walnut,  and  Ash  have  been 
much  planted  in  these  and  adjoining  States.  Some  Red  Juniper  (Red 
Cedar)  has  been  planted  in  Nebraska  and  Iowa. 

The  majority  of  these  plantations  fall  short  of  their  maximum  returns 
from  lack  of  congenial  soil  or  proper  management,  but  some  of  them 
are  striking  exceptions  to  the  general  rule,  revealing  skill  and  wisdom 
in  their  conception,  and  giving  promise  of  rich  returns.  A  10-year- 
old  block  in  the  Catalpa  plantation  of  L.  W.  Yaggy,  near  Hut(5hinson, 
Kans., showed  a  net  value  of  $197.55  per  acre.^  A  25-year-old  planta- 
tion of  Red  Juniper  of  F.  C.  F.  Schultz,  near  Menlo,  Iowa,  showed  a 
net  value  of  $200.54  per  acre.  Many  other  plantations  showing  the 
same  values  could  be  named.  These  equal  or  exceed  the  returns  given 
by  agricultural  crops  for  such  a  period  of  years. 

The  value  of  the  above-mentioned  plantations  proves  conclusivel}^ 
that  timber  can  be  grown  for  certain  uses  in  a  comparatively  short 
time,  and  that  it  has  a  high  value  when  grown. 

Past  planting  shows  that  the  growing  of  forest  trees  is  a  profitable 
enterprise,  but  it  also  shows  that  the  work  must  be  begun  and  carried 
out  with  judgment  and  skill  if  satisfactory  returns  are  to  be  had.  No 
mere  probabilities  of  soil  or  trees  can  be  accepted;  no  slipshod  methods 
can  prevail.  The  same  careful  management  must  prevail  in  tree  grow- 
ing as  is  required  in  any  other  business. 

We  have  ample  experience  from  past  operations  to  understand  fully 
the  conditions  nece.ssarv  for  success.  For  more  than  twentv  years 
planting  has  been  carried  on,  under  great  diversity  of  soil,  moisture, 
and  temperature,  with  all  kinds  of  trees,  and  by  every  sort  of  method. 
The  results  present  every  degree  of  variation  from  absolute  failure  to 
perfect  success.  A  careful  study  of  these  experiences  reveals  in  every 
locality  the  methods  recjuisite  to  the  successful  development  of  plan- 
tations. 


'  The  Division  of  Forestry  has  this  year  nm<le  extensive  investigations  in  plantations 
f>f  this  charaoter.  The  estimates  here  given  are  ])ase(l  upon  actual  ifteasureinents  of 
the  trees  and  present  prices  in  tlie  market. 
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THE   PRESENT  TIME  PROPITIOUS   FOR   FOREST  PlJi.NTIN(i. 

The  diminution  of  natural  timWr  in  the  Mississippi  Valley  has  })cen 
general.  On  the  eastern  side  the  destruction  of  forests  has  been 
greatest  because  there  the  supply  was  greatest.  The  valley  of  the 
Wabash  River  is  now  cleared  in  most  places  to  the  banks  of  the  stream. 
A  prominent  farmer  of  Vigo  County,  Ind.,  told  the  writer  recently  that 
he  had  out  a  half  dozen  remaining  white  oaks  to  use  for  posts,  and 
that  he  would  soon  have  to  grow  his  own  posts  or  buy  them.  That  this 
sentiment  is  prevailing  throughout  Indiana,  is  shown  }>y  the  fact  that 
the  Division  of  Forestry  has  been  called  upon  this  year  to  make  plans 
for  the  planting  of  a  number  of  tracts  of  timber  of  from  5  to  50  acres 
each  in  diflferent  parts  of  the  State. 

On  the  west  side  of  the  Mississippi  a  condition  of  greater  scarcity  pre- 
vails. Little  timber  is  left  in  western  Iowa  and  Missouri.  The  vallevs 
of  eastern  Kansa.s,  which  produced  large  quantities  of  Black  Walnut 
and  Bur  Oak,  have  largely  been  cleared.  (PL  XII,  tig.  1.)  Arkansas 
holds  the  greatest  suppl}'  of  valuable  timber  in  the  Middle  West,  but 
it  is  filled  with  sawmills,  many  of  them  of  immense  .capacity,  running 
day  and  night.  The  most  valuable  post  and  tie  timbers  of  Arkansas  are 
White  Oak  and  Bur  Oak,  the  supply  of  which  is  rapidly  diminishing. 
There  yet  remains  a  remnant  of  Red  Juniper  in  southwest  Missouri  and 
eastern  Indian  Territory,  but  it  can  scarcely  last  a  dozen  years  longer, 
as  the  regions  are  now  penetrated  by  railroads,  and  it  is  being  shipped 
out  as  fast  as  it  can  be  cut.  Originally,  the  Red  Juniper  grew  in  con- 
siderable abundance  in  northwest  Oklahoma  along  the  Canadian  and 
Cimarron  rivers.  A  few  years  ago  posts  could  be  bought  for  4  or  5 
cents  each.  The  supply  is  exhausted,  and  at  the  present  time  but  a 
few  posts  can  be  obtained  at  even  12  or  15  cents  each.  The  Red  Juniper 
of  the  Platte  Valley  in  Nebraska  has  gone  in  the  same  way.  No  natu- 
ral supply  from  either  of  these  regions  need  be  reckoned  on  in  the 
future.     Osage  Orange  as  a  native  timber  is  exhausted. 

The  consequence  of  this  diminution  of  post,  pole,  and  tie  timl)er  has 
been  a  general  rise  in  prices.  Good  fence  posts  are  now^  stalling 
throughout  the  region  at  from  10  to  20  cents  each.  Ten  years  ago 
they  could  be  bought  at  from  8  to  12  cents.  Telegniph  and  telephone 
poles  are  worth  50  per  cent  more  now  than  twenty  years  ago,  and  rail- 
road cross-ties  25  per  cent  more.  In  the  Great  Plains,  where  there  was 
no  natural  timber,  prices  have  always  been  high  and  are  now  not  much 
hitjher  than  ten  or  twentv  vears  ajjfo. 

On  extensive  areas  of  the  Great  Plains  and  the  Mississippi  Valley, 
prices  of  posts,  telegraph  poles,  and  cross-ties  nuich  exceed  the  cost  of 
growing  them.  This  difference  promises  profit  in  timber  growing. 
While  prices  are  high  enough  f^>r  profits  under  present  conditions,  yet 
conditions  are  bound  to  improv(\     Every  year  finds  the  natural  thnber 
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supply  scarcer  and  prices  higher.  Mr.  J.  Hope  Sutor,  general  manager 
of  the  Ohio  and  Little  Kanawha  Railroad,  after  giving  the  matter  care- 
ful considcmtion,  estimates  the  value  of  a  cross-tie  fifteen  years  hence 
at  75  cents.  Mr.  Sutor  also  savs  ^'no  material  has  vet  been  found  as 
a  substitute  for  the  wooden  tie,  and  no  satisfactory  economical  method 
of  preserving  the  life  of  the  wood  or  prolonging  its  durabilit}"  hasj^et 
}>eon  discovered;  and,  excepting  the  minor  questions  of  properly  season- 
ing and  piling,  the  use  of  the  tie  plate,  suitable  ballast  and  perfect 
drainaije,  and  incidentally  climatic  conditions,  no  serious  considei^ation 
of  the  future  tie  supply  has  yet  been  had.'"^ 

What  is  here  said  of  cross-ties  is  true  of  all  other  timbers  used  in 
contact  with  the  ground.  While  no  metallic  su  bstitute  has  been  found, 
their  durability  has  not  been  greatly  prolonged.  The  use  of  these 
materials  must  continue  and  will  grow  rather  than  diminish.  Mr. 
Sutor's  estimate  of  75  cents  for  a  cross-tie  fifteen  years  in  the  future 
allows  for  an  increase  of  about  50  per  cent  over  present  prices.  This 
is  a  conservative  estimate,  and  it  is  not  unlikely  that  posts  will  increase 
as  nuich  and  telegraph  poles  much  more  in  that  time. 

From  every  reasona])le  point  of  view,  it  appears  that  great  profitiis 
arc  to  ))e  made  in  the  growing  of  forest  trees  in  the  next  twenty-five 
years.  Every  condition  is  so  favorable  that  the  matter  passes  from 
probability  to  certainty.  That  operations  should  begin  in  the  Middle 
West  rather  than  in  other  regions  is  due  to  the  fact  that  there  the 
most  favorable  conditions  exist;  there  the  supply  of  natural  products 
is  most  nearly  exhausted,  prices  are  highest,  soil  most  fertile,  and  peo- 
ple most  familiar  with  the  processes  of  developing  plantations.  Opem- 
tions  will  not  progi*ess  far  in  that  region  T)cfore  the}'  begin  in  regions 
of  the  extreme  East  and  West. 

SPHERE   OF   GENERAL  PLANTING. 

It  is  necessary  in  this  connection  to  point  out  the  purposes  for  which 
timber  may  be  grown,  the  sections  for  successful  operations,  and  the 
extent  to  w^hich  planting  may  safely  be  carried.  While  it  is  easy  to 
go  from  fact  to  assumption  on  such  a  theme,  yet  the  argument  goes  no 
further  than  to  cover  such  simple  operations  as  we  ma.y  be  positive 
about,  in  regions  of  which  we  have  personal  acquaintance. 

PURPOSES   FOR   WHICH   TIMBER   MAY   BE   GROWN. 

Eence  posts. — The  timbers  best  suited  for  this  purpose  are  Osage 
Orange,  Locust,  Hardy  Catalpa,  Red  Juniper,  Mulberry,  Black 
Walmit,  Oak,  and  Ash. 

Osage  Orange  posts  have  been  obtained  from  native  timber  and  from 
old  hcdofe  rows,  mostlv  from  the  latter  source.     This  tree  has  been  used 
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extensively  as  a  hedge  plant  in  eastern  Kansas,  Missouri,  Iowa,  and 
Illinois^.  Hedge  rows  sometimes  turn  out  as  many  as  25  posts  to  the 
rod.  It  has  seldom  been  planted  except  in  this  way,  but  will  grow 
well  in  plantations.  Its  dural)ility  in  contact  with  the  soil  is  greater 
than  that  of  any  other  wood  commonly  used,  and  it  justly  ranks  high 
as  a  post  timber.  It  requires  from  twelve  to  fifteen  years  to  reach 
suitable  size  for  posts. 

Locust  (Black  Locust)  is  a  well-known  post  timber.  It  grows 
rapidly,  is  well  adapted  to  hard,  stiff  soils,  and  stands  more  drought 
than  any  other  timber  used  for  posts.  These  properties  make  it  xevy 
popular  in  many  pails  of  the  West. 

The  Hardy  Catalpa  has  been  more  abundantly  planted  as  a  post  tim- 
ber than  any  other  tree.  J  t  is  especially  popular,  and  deservingly  so,  in 
eastern  Kansas  and  Nebraska,  where  several  large  plantations  have  been 
made.  It  does  best  on  deep,  porous  soils.  Its  dui'a])ility  in  the  ground 
has  probabl}^  been  overestimated  ])v  some  ])ut  not  full}'  appreciated  })y 
the  public  generally.  When  cut  at  the  proper  season  its  dui'abilit}' 
nearlv  equals  that  of  the  Osage  Orange,  but  if  young  wood  be  cut 
when  full  of  sap  it  is  subject  to  attack  by  a  fungus  which  destroys  it 
rapidly.  If  to  its  dui*ability  we  add  its  rapid  growth,  good  form, 
lightness,  strength,  elasticity,  immunity  from  checking  or  becoming 
undulv  hard,  we  have  an  array  of  good  qualities  that  to  many  men  of 
experience  place  it  first  among  post  timbers.  It  requires  from  eight 
to  twelve  yeara  to  become  large  enough  for  use. 

Red  Juniper  (Red  Cedar)  is  a  durable  and  valuable  post  timber,  com- 
manding good  prices  everywhere.  Its  main  drawback  is  its  slow 
growth,  and  it  may  never  become  popular  as  a  domestic  post  timber 
except  in  limited  areas.     Twelve  or  fifteen  years  are   required  to 

gl-QW  it. 

Mulberry,  especially  the  Russian  type,  has  made  a  good  record  in 
some  sections  of  the  West.  It  grows  rapidly,  is  usually  more  or  less 
crooked,  but  lasts  well  in  the  ground.  It  does  best  in  porous,  sandv 
soils,  and  when  grown  thickly  in  the  row.  It  can  be  used  in  ten  years 
after  planting. 

Black  Walnut  posts  are  used  extensively  in  some  localities.  Posts 
from  the  old  wood  last  a  long  time,  but  those  from  the  young  wood 
soon  decay.  It  is  of  slower  growth  than  Catalpa  and  Locust.  (PL 
XIII,  fig.^  2.) 

Oak,  principally  White  Oak,  Bur  Oak,  and  Post  Oak,  ha^  furnished 
more  posts  in  the  past  than  an}'  other  timber,  the  native  trees  l)eing 
used.  As  the  supply  is  exhausted  in  various  sections  its  use  will 
largely  cease;  it  grows  too  slowly  to  }>e  planted  extensively. 

Ash,  principally  White  Ash  and  (ireen  Ash,  has  been  planted 
throughout  northern  Nebi-aska  and  South  Dakota.  Its  growth  i?-.  rather 
slow,  from  twelve  to  fifteen  years  })eing  required  to  produce  a  post  of 
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good  «izo.     Its  life  in  the  ground  Is  quite  satisfactory,  and  for   the 
region  it  seems  to  be  the  best  post  timber. 

The  use  of  posts  is  now  enormous,  and  on  the  increase.  Fences 
requiring  them  are  the  onl}^  kind  now  being  established  in  this  region. 
No  rail  fences  are  being  built,  and  no  hedges  planted,  except  a  few 
in  Oklahoma.  This  being  true,  a  very  great  demand  for  posts  must 
ensue  and  continue  from  year  to  year.  Since  posts  sell  for  higher 
prices  in  regions  remote  from  natui-al  timber,  on  account  of  added 
transportation  costs,  it  follows  that  such  regions  are  the  best  in  which 
to  have  an  available  supply,  and,  if  the  conditions  are  favorable  to  the 
growth  of  timber,  plantations  will  there  prove  most  profitable.  But 
in  ten  or  fifteen  years  many  regions  which  now  have  an  abundant  sup- 
ply will  show  a  scarcity,  and  prices  will  be  high,  so  that  in  such 
localities  it  would  be  profitable  to  be  planting  timber  even  now. 

Telegraph,  telephone,  and  electric  power  and  light  poles. — 
The  timbers  most  used  for  these  purposes  are  Tamarack,  White  Cedar, 
and  Ked  Juniper.  Their  value  is  fully  known,  and  if  the  supply  could 
hold  out  nothing  would  displace  them.  Their  life  in  the  ground  is 
about  ten  years,  so  that  every  decade  sees  one  generation  of  poles 
worn  out  and  another  cut  to  replace  it.  To  the  poles  required  for 
renewal  is  to  be  added  the  number  required  for  new  lines  and  systems. 
The  total  is  very  large.  The  telegraph  lines  of  the  country  require 
nearly  600,000  poles  annually,  at  a  cost  of  not  less  than  a  million  dollars, 
and  the  telephone  and  electric  car  lines  and  light  systems  use  as  many 
more.  The  price  of  poles  for  such  uses  varies  immenseh%  ranging 
from  $1  to  $50  each.  If  an  advance  in  the  price  of  post  timbers  is  to 
be  expected  in  the  next  fifteen  years,  a  much  greater  advance  may  be 
expected  in  timbers  of  this  class.  A  post  may  be  grown  compara- 
tively quickly,  and  in  an  exigency  almost  anything  can  be  used;  but 
a  telegraph  pole  must  be  long,  straight,  and  of  good  quality.  Timbers 
that  fulfill  these  conditions  are  few,  and  a  number  of  years  are  required 
to  grow  them.  When  the  natural  supply  runs  low,  high  prices  will 
prevail.  The  man  will  be  fortunate,  then,  who  has  a  plantation  of 
salable  Red  Juniper  or  Catalpa.  Here  again  the  Catalpa  will  vshow  its 
excellence. 

Railroad  cross-ties. — The  timbers  most  in  use  for  this  purpose  at 
the  present  time  are  White  Oak,  Post  Oak,  Bur  Oak,  White  Cedar, 
Red  Juniper,  and  Chestnut,  with  White  Oak  preferred.  Prices  range 
from  30  to  GO  cents  each  for  standard  sizes;  ()20,0()0,0()()  cross-ties  are 
in  use  in  the  railroads  of  the  country  and  90,000,000  are  required 
annually  for  renewals,  taking  the  timber  from  an  estimated  area  of 
200,000  acres.  Railroad  officials  realize  that  tie  tim})er  is  })ecoming 
scarce,  and  assert  that  prices  are  rising  rapidly.  Street  car  and  sub- 
urban lines  are  now  usintr  manv  million  feet  of  lumber  for  cross-ties. 

It  is  certiiin  that  timber  can  }>e  grown  for  railroad  ties  at  a  profit. 
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Two  extensive  plantations  of  Catalpa  at  Farlington,  Kans.,  established 
twenty  years  ago,  have  now  some  trees  large  enough  for  ties.  The 
soil  of  the  locality  is  not  well  suited  to  the  Catalpa,  and  the  manage- 
ment of  the  plantation  has  not  been  the  best.  Hardy  Catalpa  and 
Locust  can  be  grown  to  the  proper  size  for  cross-ties  in  fifteen  years 
under  favorable  conditions  of  soil  and  management.  Only  in  certain 
localities  of  the  West  will  the  Oaks  be  planted  for  this  purpose.  The 
White  Oak  requires  thirty  or  fort}^  years  to  make  the  growth  that  the 
Hardy  Catalpa  makes  in  fifteen,  whereas  it  is  generally  conceded  that 
there  is  little  difference  in  their  value  as  tie  timbers. 

General  lumber  purposes. — When  timber  is  large  enough  for 
cross-ties  it  is  approaching  readiness  for  other  uses.  There  will 
always  be  great  demand  for  this  class  of  lumber  for  use  in  furniture, 
cars,  implements,  and  v^ehicles.  Whether  it  will  be  profitable  to  hold 
plantations  for  these  uses  rather  than  to  sell  them  for  the  uses  men- 
tioned can  no't  as  yet  be  determined.     (PI.  XIV.) 

SECTIONS   OF   SrCCBSSFUL   OPERATIONS. 

Two  features  must  characterize  the  sections  of  the  country  that  per- 
mit of  successful  work  in  forest  growing:  First,  the  natural  conditions 
must  be  congenial  to  the  species  used;  second,  the  section  nuist  lie  in 
or  near  a  territory  of  good  demand. 

Species  and  sections  adapted  for  profitable  planting. — It  is 
generally  known  that  each  of  the  species  named  above  thrives  best  only 
in  certain  sections,  and  it  has  alre^dj^  been  stated  that  the  demand  is 
greater  and  prices  higher  in  some  sections  than  in  others.  The  attempt 
is  made  below  to  point  out  for  each  of  the  species  mentioned  the  sec- 
tions in  which  these  two  requirements  are  to  be  met.  Some  localities 
are  omitted  on  account  of  minor  area,  othere  on  account  of  lack  of 
information  concerning  them,"  still  others  because  one  of  the  two 
requirements  is  not  present,  and  only  those  which  can  be  recommended 
with  absolute  assurance  are  mentioned  for  each  species. 

Osage  Orange, — Valleys  of  the  Red  River,  tributaries,  and  adjacent 
lowlands  from  western  Arkansas  to  central  Oklahoma;  valh^vs  of 
streams  in  eastern  Indian  Territory,  eastern  Kansas,  and  western 
Missouri. 

Locust  {BkickLoci(st), — Oklahoma,  Indian  Territory,  southern  Kan- 
sas to  Arkansas  River,  uplands  of  eastern  Kansas  and  western  Missouri: 
also  hillsides  of  southern  Indiana  and  Ohio. 

Hardy  Catalpa, — Valley  of  Arkansas  River  from  west  line  of  Arkan- 
sas to  Garden  City,  Kans. ;  valleys  of  other  streams  in  central  and 
eastern  Kansas  and  Nebraska  to  Platte  River;  southern  Iowa  in  local 
ities  having  porous  subsoil;  also  southern  Illinois  and  western  Indiana. 
The  Wabash  River  Valley  is  especially  favorable. 
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Bed  Jwrljjer  {Red  Cedar), — Vallej"  of  the  Plattxj  River,  eastern 
Nebraska,  eastern  third  of  South  Dakota,  central,  western,  and  north- 
ern Iowa,  hillsides  of  southern  Ohio,  portions  of  southwest  Missouri. 

Rujisian  Mulbemj, — Sandy  valleys  of  central  Oklahoma,  central 
Kansas,  and  southern  part  of  central  Nebi*aska. 

Black  WcdnuU — Valleys  with  rich,  deep,  well-drained  soil  in  eastern 
Kansas,  Missouri,  eastern  Nebi*aska,  southern  Iowa;  also  valle3^s  of 
Wabash  and  Kankakee  rivers  in  Illinois  and  Indiana. 

Bur  Oak. — Valleys  of  Niobrara  and  Missouri  rivers  in  Nebraska  and 
South  Dakota;  immediate  vicinity  of  Devils  Lake, N.  Dak.;  also  valley 
of  the  Red  River  of  the  North. 

I\)st  Oak  and  White  Oak, — On  waste  land  of  gravelh'  or  sandy 
nature  in  eastern  Oklahoma,  Indian  Territor}^  western  Arkansas,  and 
on  the  same  sort  of  land  in  Illinois,  Indiana,  and  Ohio. 

Ash  {Green  Ash  and  White  Ash), — Northern  Nebraska,  eastern  South 
Dakota,  southeastern  North  Dakota,  southwestern  Minnesota,  and 
western  Iowa. 

Tamarack, — Lake  and  swamp  district  of  Turtle  Mountains,  North 
Dakota;  marsh  districts  of  Minnesota,  Wisconsin,  and  Michigan.  Not 
likelv  to  succeed  where  marshes  have  been  drained  in  northern  Illinois 
and  Indiana. 

Of  the  trees  considered,  the  Hardy  Catalpa  has  better  prospects  for 
success,  in  its  section,  than  any  other.  This  is  due  to  the  ease  with 
which  it  can  })c  managed,  its  rapid  growth,  and  its  adaptability  to  a 
large  category  of  uses.  That  it  thrives  in  but  a  limited  section  is  to 
be  regretted.  Nevertheless,  its  territory  is  large  enough  for  great 
(quantities  of  it  to  be  produced. 

Valuable  trees  other  than  those  mentioned  above. — It  is 
freely  admitted  that  there  are  many  trees  valuable^  for  planting  in  the 
Middle  West  not  included  among  those  given  above.  All  the  Elms, 
Maples,  Poplars,  and  Willows  are  omitted,  and  the  writer  knows  well 
that  they  have  a  high  silvicultural  value;  but  in  a  system  of  forest 
operations  instituted  for  profit  and  carried  on  under  competition,  such 
trees  can  as  yet  have  little  place.  The}'  have  been  wideh'  planted  and 
will  continue  to  be  planted  for  shade,  shelter,  and  ornament,  but  not 
for  profit.  In  their  influence  upon  the  country  thev  have  a  high  value, 
and  as  a  class  they  are  not  to  })e  lost  sight  of  or  disregarded  in  forest 
planting;  but  since  this  article  concerns  itself  only  with  those  elements 
that  lend  themselves  readily  to  the  immediate  extension  of  forest  opera- 
tions, a  general  discussion  of  these  trees  is  not  included. 

EXTENT   TO    WHICH    PLANTING    MAY    BE   CARRIED. 

The  area  for  protita])le  tree  planting  ten  years  ago  was  thought  to  be 
limited  to  the  Great  Plains.     It  extends  now  to  sections  in  the  entire 
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Middle  West.  Since  the  profits  of  timber  growing  have  ]>ecoine  .nuin- 
ifest,  people  have  become  imbued  with  the  tree-planting  spirit.  There 
will  be  more  tree«  planted  in  the  spring  of  1901  than  have  evcir  been 
planted  before  in  a  single  year,  but  the  number  to  be  planted  will  fall 
short  of  the  number  required.  If  500,0(K)  acres  of  timber  should  be 
planted  annually,  well  distributed  throughout  the  Middle  West,  the 
production  would  yet  be  inadequate  to  meet  the  requirements  of  the 
countiT,  and  the  planters  could  still  hope  for  libei^al  profits.  Ulti- 
mately this  figure  will  no  doubt  be  reached. 

METHODS   OF   PROCEDURE. 

PLANTATIONS   ALREADY    ESTABLISHED. 

The  area  of  planted  timber  in  the  Middle  West  aggregates  many 
hundred  thousand  acres.  Some  of  this  timber  is  on  the  decline,  some 
at  its  best,  and  some  growing  into  greater  value  each  year.  To  the 
lai?t  class  belong  most  of  the  plantations  made  for  profit.  Notjible 
among  these  are  the  large  Catalpa  plantations  of  central  and  eastern 
Kansas. 

Nearly  all  of  these  plantations  were  established  and  maintained  at 
first  bv  careful  and  businesslike  methods  in  the  hands  of  skillful  men. 
Such  methods  were  continued  three  or  four  years,  and,  the  young 
forests  well  established,  the  owners  thought  the  battle  won  and 
remitted  their  attentions.  The  time  came  for  thinning,  but  it  was  not 
done.  The  trees  struggled  with  one  another,  and  some  of  the  most 
vigorous  managed  to  thin  for  themselves  by  killing  their  neighbors, 
but  at  a  great  expense  to  their  own  growth  and  vitality.  This  is  true  of 
seveml  of  the  well-known  plantations.  They  need  judicious  thinning 
under  the  immediate  direction  of  one  who  fullv  understands  forest 
operations.  Their  management  from  this  time  on  may  make  a  differ- 
ence of  thousands  of  dollars  in  their  returns.  It  would  be  an  act  of 
wisdom  on  the  part  of  the  owners  to  seek  the  advice  of  pi'actical  for- 
estei's  in  the  future  management  of  these  plantations. 

A  large  number  of  plantations  have  been  established  within  the  last 
three  years.  From  these,  excellent  returns  may  be  expected,  for 
in  almost  every  case  they  are  in  the  hands  of  men  who  appreciate  their 
importance  and  know  how  to  manage  them  properly  for  the  object  in 
view. 

Within  the  last  year  nearly  one  hundred  plantations  hav^e  been  estab- 
lished in  cooperation  with  the  Division  of  Forestry  under  itw  plan  of 
practical  assistance  to  tree  planters.  In  each  case  an  expert  of  the 
Division  has  made  an  examination  of  the  land,  and,  after  consulting 
the  owner  on  the  objects  to  be  attained,  has  prepared  a  plan  for  the 
establishment  and  management  of  the  plantation.  Profit  has  not  been 
the  sole  object  in  all  cases,  but  it  is  a  leading  feature  in  nearly  all. 
The  Division  will  direct  the  management  of  these  plantations  from 
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year  to  year,  and  it  is  believed  to  be  possible  in  this  waj"  to  make  them 
fully  successful  and  profitable  to  their  owners.  Most  of  them  are 
small,  ranging  from  5  to  50  acres,  but  many  will  be  extended  over 
larger  areas  in  the  future.     (PI.  XV.) 

FUTURE   PLANTATION'S. 

It  may  be  expected  that  the  plantations  to  be  first  established  will 
be  small.  On  individual  farms  such  tracts  will  be  planted  to  timber 
as  can  be  spared  from  annual  crops,  usually  from  5  to  20  acres.  Some- 
times men  of  large  farms  and  ample  means  will  afl'orest  100  acres  or 
more.  Larger  operations  than  can  be  handled  with  ease  and  thorough- 
ness should  not  be  attempted.  The  main  object  of  such  plantations 
should  be  the  production  of  materials  required  on  the  farm  and  in  the 
immediate  localitv. 

While  operations  will  be  carried  on  generall}'^  in  small  plantations, 
the  time  has  come  when  men  of  means  can  get  large  returns  from  the 
development  of  plantations  on  extended  areas.  There  are  reasons  for 
believing  that  the  work  can  be  carried  on  more  successfully  by  com- 
panies than  by  individuals.  The  long-time  nature  of  the  investment 
adapts  it  more  especially  to  company  control.  The  life  of  a  company 
is  permanent,  while  the  life  of  an  individual  may  cease  at  any  time 
and  throw  the  investment  into  hands  that  fail  to  carry  it  out.  Com- 
panies are  also  likely  to  operate  on  a  larger  scale  than  individuals,  and 
large  operations  will  give  better  returns  than  small  ones.  All  planta- 
tions of  this  class  should  be  extensive  enough  to  warrant  the  perma- 
nent employment  of  a  resident  forester  of  skill  and  ability,  and  should 
be  carried  on  in  sections  most  suitable  to  the  work.  To  find  such 
sections  is  the  first  step,  to  fail  in  which  is  to  fail  utterh\ 

RAILROAD   PLANTING. 

The  question  arises,  Since  the  railroads  will  be  large  consumers  of 
timbers  that  will  have  to  be  grown,  why  should  they  not  establish 
plantations  along  their  lines?  The  question  has  been  considered  by  a 
number  of  comp>anies,  and  operations  have  been  attempted  by  a  few. 
There  is  no  reason  why  they  should  not  undeitake  the  work  and  carry 
it  out  successfully.  Most  of  them  hold  land  that  is  well  adapted  to 
forest  trees,  and  by  planting  tracts  of  sufficient  size  to  meet  their 
demands,  they  will  greatly  reduce  their  future  expenses.  It  is  as  prac- 
ticable for  railroads  to  produce  their  own  timber  as  it  is  to  mine  the 
coal  they  use. 

WORKINQ   SYSTEM. 

While  men  may  be  convinced  of  the  profits  in  forest  plantations, 
those  not  familiar  with  their  nature  and  requirements  will  find  many 
obstacles  to  surmount  if  they  attempt,  unaided,  the  work  of  develop- 
ing them.     The  subject  is  yet  too  new  for  men  generally  to  have  given 


Yecrbook  U.  S.  Dept.  of  Agricutture.  1 900. 


Plate  XV. 


1^981 


Barm  otMndRandoLphjMiljBEastQtWaterman,Parhe  Calndiana 
S.EJUS€c.zandME.¥t  See.ll  T.t7Jf.R.9,JV:zV^Pr.  Men 


ki 

^ 


T  4t    T    L 

M'^^o/iAlbple      -  7SireeapnAcre 


/br  Commercial  PlantaUorti 


ccc  c 
c  cc  c 
c  c  c  c 
C  c  c  c 


Diagram  showing  a  Representative  Planting  Plan  for  a  small  Farm. 
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it  thorough  and  exhaustive  study.  Even  farmers  have  no  clear  eon- 
ception  of  the  adaptations  of  trees  to  soils  or  to  particular  sections  of 
the  country,  and  very  few  seem  fully  to  understand  the  best  methods 
of  developing  a  forest  plantation.  For  the  individual,  these  are  diffi- 
cult subjects,  requiring  both  study  and  travel,  but  what  is  difficult  for 
the  individual  in  this  case  is  easy  for  the  Cxovernment,  which,  through 
the  Division  of  Forestry,  can  readih'  investigate  the  entire  subject 
and  determine  such  mattei*s  as  sections  of  adaptation,  kinds  of  trees 
to  be  used,  and  soils  and  methods  best  adapted  to  each  species.  It  is 
appropriate  that  this  information  })e  supplied  free  of  charge  to  the 
person  entering  upon  forest  ope* rations,  and  to  this  end  the  Division 
of  Forestry  instituted  the  plan  of  practical  assistance  to  tree  planters. 
Its  purpose  from  the  fii*st  has  been  '*to  give  such  aid  to  planters  that 
wood  lots,  shelter  belts,  wind-breaks,  and  all  other  economic  planta- 
tions of  forest  trees  may  be  so  well  established  and  cared  for  as  to 
attain  their  greatest  usefulness  and  most  permanent  value  to  their 
owners.'' 

Under  the  provisions  of  this  plan,  the  farms  of  applicants  are  vis- 
ited and  examined  by  an  expert  of  the  Division,  who  makes  a  careful 
investigation  of  all  conditions  affecting  tree  growth.  A  planting  plan 
is  then  prepared  for  the  owner  upon  the  basis  of  local  conditions 
and  requirements.  The  plan  embodies  complete  and  detailed  instruc- 
tions concerning  the  location,  establishment,  and  management  of  the 
plantation.  In  no  case  does  the  Division  furnish  seeds  or  trees,  or 
participate  in  an}'  degree  in  the  expenses  of  planting  and  caring  for 
the  plantation,  but  the  visit  of  inspection  is  always  free,  and  the  plant- 
ing plan  is  usually  without  cost  to  the  planter. 

OEN^ERAL   RESULTS   OF   THE   COOPERATIVE   PLAN. 

A  careful  study  of  the  conditions  of  the  country  in  connection  with 
this  work  is  convincing  that  the  time  is  at  hand  for  great  extension  of 
timber  growing  by  reason  of  the  returns  to  be  received  from  it.  The 
sphere  for  planting  is  extensive  and  protits,  under  good  methods,  are 
certain.  •  At  the  same  time  the  Division  of  Forestry  is  able  to  give 
more  efficient  service  than  in  the  past,  on  account  of  more  extensive 
study  of  the  conditions,  needs,  and  possibilities  of  the  country.  It 
stands  ready  to  advise  on  choice  of  soils  and  kinds  of  trees,  on  local 
obstacles  or  advantages  likely  to  affect  success;  to  give  opinions  and 
advice  on  lines  of  forestry  that  have  greatest  prospect  of  profit,  as 
well  as  to  point  out  X'egions  where  such  lines  can  be  most  propitiously 
carried  out,  and  to  prepare  planting  plans  embodying  methods  to  be 
followed  in  the  establishment  and  management  of  such  plantations. 

That  planters  will  continue  to  seek  Government  coopei-ation  is 
ajs8ured  by  the  great  favor  which  the  work  is  meeting.  The  visit  of 
the  expert  forester  to  an  applicant  usually  has  a  salutary  influence 
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upon  the  entire  comumnity  in  which  he  lives.  Frequently  several 
plans  are  made  in  a  community  where  but  one  was  anticipated.  It 
seems  reasonable  to  hope  that  the  influence  of  the  Division  may  be 
thus  extended  to  almost  every  locality  where  trees  can  be  profitably 
grown.  Its  influence  will  be  not  only  that  of  stiumlation,  but  of 
regulation  and  direction  as  well,  in  all  planting  operations. 

From  such  a  svstem  of  forestrv  will  arise  maximum  returns  to  the 
individual  and  greatest  benefits  to  the  community  concerned.  At  the 
same  time  the  people  will  become  educated  to  a  higher  appreciation  of 
the  value  of  forests,  and  the  country  at  large  will  gain  a  unique  and 
valuable  accession  to  its  forest  system. 
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PURPOSE  OF  THE  CONFERENCE. 

On  January  9  and  10,  1913,  there  was  held  at  the  Forest  Service, 
Washington,  D.  C.,  a  conference  of  forest  officials  of  States  with 
which  the  Federal  Government  is  cooperating  in  the  protection  from 
fire  of  the  foi'ested  watersheds  of  navigable  streams  under  the  pro- 
visions of  section  2  of  the  Weelcs  law,  forest  officials  of  other  States, 
representatives  of  timberland  owners'  protective  associations  and 
forestry  associations,  i>rivate  foresters,  and  others  interested  in  for- 
estry, in  addition  to  members  of  the  Forest  Service  charged  with  the 
administration  of  section  2  of  the  AVeeks  law.* 

The  States  represented  include  all  of  New  England,  New  York, 
New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Virginia, 
Korth  Carolina,  Ohio,  Michigan,  Minnesota,  and  those  of  the  Pacific 
Northwest.  Those  States  with  which  the  Federal  Government  has 
cooperated  under  the  law  are  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Connecticut,  New  York,  New  Jersey,  Maryland,  Wis- 
consin, Minnesota,  Washington,  and  Oregon.  The  heads  of  the  fire 
protective  systems  of  these  States,  in  addition  to  the  chief  fire  war- 
dens of  certain  timberland  owners  protective  associations,  hold  Forest 
'Service  appointments  as  collaborators. 

The  objects  of  this  conference  were  (1)  to  provide  for  an  informal 
discussion  of  the  administration  of  the  law  and  of  the  various  meth- 
ods of  fire  prevention  which  have  been  adopted  by  the  States,  (2)  to 
determine  the  results  of  the  cooperation,  and  (3)  to  encourage  States 
which  can  not  fulfill  the  requirements  of  the  law  to  enact  legislation 
enabling  them  to  do  so. 

*  A  roster  of  attindancp  is  jflVcn  In  the  App«'ndix,  iT.TT. 
13369°— 14 1 


2  FOREST  FIRE  PROTECTION  BY  THE  STATES. 

The  most  striking  fea-ture  of  the  conference  was  the  tremendous 
emphasis  placed  on  the  value  of  cooperation  between  all  protective 
agencies  and  of  educating  the  public  in  general  of  the  need  of  pre- 
venting forest  fires. 

H.  S.  Gra^'es,  Forester,  United  States  Department  of  Agriculture, 
opened  the  conference  with  the  following  address : 

THE  POLICY  OF  THE  FEDERAL  GOVERNMENT  IN  ASSISTING  STATES  TO 
PROTECT  THE  FORESTED  WATERSHEDS  OF  NAVIGABLE  STREAMS. 

Gentlemen:  We  have  called  this  conference  to  discuss  that  sec- 
tion of  the  Weeks  law  authorizing  cooperation  by  the  Federal  Gov- 
ernment with  the  State  in  protecting  from  fire  the  forests  situated 
on  the  watersheds  of  navigaole  streams.  We  have  before  us  for  con- 
sideration not  only  the  details  of  carrving  out  this  law,  but  also  the 
results  which  have  already  been  accomplished  as  bearing  on  the  wis- 
dom of  the  appropriation  which  has  been  made  and  the  desirability 
of  extending  the  policy  through  subsequent  appropriations  by  Con- 
gress. 

The  appropriation  of  $200,000  for  Federal  assistance  in  fire  pro- 
tection initiated  a  new  policy.  When  the  Weeks  law  was  under 
consideration  it  was  maintained  by  some  persons  that  greater  results 
from  a  given  expenditure  of  money  would  be  accomplished  by  an- 
nual appropriations  to  aid  the  States  in  fire  protection  than  by  the 
establishment  of  National  Forests  by  purchase.  The  appropriation 
of  $200,000  was,  in  a  way,  an  experiment  to  test  the  efficacy  of  this 
kind  of  Federal  aid.  While  making  this  appropriation,  Congress 
at  the  same  time  adopted  the  policy  of  acquiring  National  Forests 
in  the  eastern  mountains  where  none  had  existed.  It  recognized, 
however,  that  this  appropriation  or  any  other  which  might  be  made 
later  on  would  not  be  large  enough  to  acquire  all  of  the  mountain 
areas  which  ought  to  be  under  public  control,  or  at  least  to  acquire 
them  within  such  period  as  would  enable  the  establishment  of  public 
control  in  time  to  accomplish  the  purposes  of  forest  protection. 
There  was  recognition  of  the  principle  that  there  is  a  national  inter- 
est in  these  great  areas  of  forest  lands,  and  that  there  is  not  only  a 
justification  but  a  duty  on  the  part  of  the  Federal  Government  to 
see  to  it  that  these  national  interests  are  protected. 

It  is  unnecessary  for  me  to  emphasize  the  importance  of  forestry 
from  the  public  standpoints  •  It  is  unnecessary  for  me  to  repeat  that 
the  public  must  not  permit  the  forests  to  be  handled  in  a  way  to  result 
in  direct  public  injury  by  the  effect  on  water  re.sourcos  or  indirect, 
injury  through  the  stoppage  of  forest  production.  I  do  wish,  how- 
ever, to  make  the  point  that  these  public  interests  are  in  a  great 
many  cases  not  confined  to  the  State  in  which  the  forests  lie.  There 
are  many  problems  of  forestry  involving  interstate  considerations 
in  which  our  Federal  Government  can  not  participate  on  account  of 
constitutional  limitations,  or  at  le^st  unless  there  is  a  different  in- 
terpretation of  these  limitations  than  heretofore  has  been  made.  For 
example,  a  State  which  has  under  consideration  the  making  of  certain 
requirements  on  private  owners  in  the  matter  of  fire  protection,  or 
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perhaps  in  the  methods  of  cutting  in  <M'der  to  bi'ing  about  better 
practice  of  forestry,  immediately  meets  the  difficulty  that  the  opera- 
tors, on  account  ox  increased  cost  of  logging,  are  placed  at  a  disad- 
vantage in  competition  with  those  of  other  States  where  no  such 
restrictions  exist  The  reason  for  this  trouble  is  that  the  products 
of  the  forest  go  into  the  general  market,  and  so  far  it  has  oeen  ex- 
ceedingly difficult  to  secure  uniform  State  laws  which  are  really 
effective  in  meeting  the  requirements  of  our  problem. 

The  discussion  of  the  new  policy  of  acquisition  of  National  Forests 
in  the  East  early  brought  out  the  fact  that  in  stream  protection  the 
States  are  helpless  where  the  streams  flow  from  one  State  into  an- 
other. A  ^iven  State  will  not  make  large  expenditures  for  public 
benefits  which  inure  primarily  to  tlie  people  uf  anotlier  State.  It  was 
decided  by  Congress  that  it  was  unconstitutional  to  purchase  forest 
lands  merely  to  produce  timber  and  for  certain  other  public  benefits 
which  were  fully  recognized  as  having  an  interstate  character.  I 
think  the  debates  during  that  time  show  clearly  that  neai'ly  every  one 
recognized  the  intei*state  character  of  a  great  many  of  these  problems, 
in  addition  to  the  navigable  feature. 

In  administering  the  cooperative  clause  of  the  Weeks  law  the 
Forest  Service  has  clearly  in  mind  the  principles  which  I  have  indi- 
cated* It  has  been  the  e&'ort  so  to  distribute  tlie  money  tiiat  it  would 
last  through  about  three  seasons  and  to  expend  it  under  sufficiently 
diversified  conditions  to  insure  conclusive  results. 

The  question  comes  before  us  now  of  what  has  been  accomplished 
during  the  two  seasons  of  coopei-ation  which  have  already  passed. 
Has  it  resulted  in  the  stimulus  to  the  States  to  meet  their  responsi- 
bility in  forestry?  Has  it  resulted  in  securing  better  protection  tlian 
otherwise  would  have  been  the  case  of  the  forests  on  navigable 
streams;  and  if  so,  have  the  results  from  this  standpoint  alone  justi- 
fied the  expenditures  of  the  $200,000?  In  securing  such  protection, 
have  other  national  and  interstate  interests  been  secured  aside  from 
mere  protection  to  navigation?  In  short,  before  we  go  to  ConCTess 
and  request  an  extension  of  this  appropriation  we  must  be  able  to 
show  that  this  new  policy*  which  was  in  a  measure  inaugurated  as  an 
experiment,  has  produced  certain  definite  results  which  justify  the 
nation  in  continuing  the  work. 

I  waiit  to  emphasize  over  and  over  again  this  national  feature  of 
the  work,  because  we  are  asldng  the  National  Grovernment  to  provide 
the  money,  and  while  the  protection  of  navigation  is  the  constitu- 
tional reason  for  the  appropriation,  the  general  national  and  inter- 
state interests  are  a  tremendous  additional  justification.  I  think  that 
was  fully  recognized  by  Congi*ess  when  it  passed  the  law,  if  I  may 
judge  by  my  interpi'etation  of  the  records  of  the  debates  and  by  my 
discussion  of  the  whole  subject  with  the  men  who  were  responsible 
for  putting  this  measure  through  Congress. 

Mr.  Peters  has  many  facts  which  demonstrate  to  my  mind  that 
the  results  obtained  are  of  an  importance  even  greater  than  could 
have  been  anticipated.  We  want  to  know,  and  Congress  wants  to 
know,  what  tlie  experience  has  been  in  the  States,  both  from  the  view- 
point of  the  State  and  from  that  of  the  Nation. 
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Mr.  Hutchinson.  May  I  ask  why  Pennt^ylvania  has  received  no 
Federal  allotment  for  fire  protection  ? 

Mr.  Peters.  Pennsylvania  has  never  requested  one.  I  think  there 
is  no  (juestion  that  the  State  can  fulfill  tlie  requirements  of  the  law. 

I  wish  now  to  take  up  the  expenditure  of  Federal  funds.  In  order 
to  simplify  the  fiscal  operation  of  the  law  and  the  inspection  of  the 
work,  we  have  limited  the  expenditure  of  Federal  funds  to  the  sal- 
aries of  lookout  watchmen  and  patrolmen,  preferably  the  foi*mer. 
It  is  felt  that  where  lookout  stations  are  feasible  they  constitute  one 
of  the  most  effective  means  of  fire  prevention;  moreover,  in  many 
cases  the  watchmen  are  on  continuous  duty  throughout  the  fire  sea- 
son, and  thus  expenditures  limited  to  their  salaries  tend  still  further 
to  simplify  the  cooperation.  It  is  for  these  reasons  primarily  that 
this  limitation  has  been  imposed  wherever  it  has  been  possible  and 
practicable  to  do  so. 

ilr.  Cox.  I  hope  this  policy  of  limiting  the  expenditures  to  the 
employment  of  lookout  watchmen  only  will  not  be  extended  to  in- 
clude the  whole  of  the  cooperative  territory,  because  in  Minnesota 
it  will  only  work  well  in  the  northeastern  part  of  the  State,  which  is 
a  mountainous  country,  where  the  conditions  are  practically  the  same 
as  in  the  Adirondacks  in  New  York.  In  northern  and  western  Min- 
nesota, however,  the  conditions  are  very  different,  the  country  being 
fairly  level.  Fire  protection  there  must  be  done  by  patrol  on  an 
exten^ve  scale.  The  protective  force  has  a  large  territory  to  cover, 
and  the  men  have  to  keep  on  the  move ;  they  have  to  hunt  for  the 
fires,  whicJi,  as  a  rule,  do  not  spread  rapidly.  Generally,  fires  can 
not  be  seen  far  enough  off  from  a  lookout  for  it  to  be  effective  even  if 
a  man  is  stationed,  uiei'e  permanently. 

Mr.  Peters.  I  am  glad  you  brought  up  that  pointj  because  it  raises 
the  questictfi  as  to  why  we  include  some  sections  of  countrv  and 
exclude  others.  Our  policy  has  been  to  limit  Federal  expenditures 
to  the  salaries  of  lookout  watchmen  only  in  country  whose  topography 
is  such  as  to  make  the  establishment  of  lookout  stations  practicable, 
provided  at  the  same  time  the  effectiveness  of  the  State's  protective 
plan  is  not  lowered  by  such  limitation.  It  has  worked  no  hardship  in 
some  States — for  example,  as  Maine,  Massachusett^s,  and  New  York. 
In  others,  where  the  establishment  of  lookout  stations  on  a  compre- 
hensive scale  has  not  been  possible,  the  restriction  has  been  impK)sed 
only  in  part.  In  Connecticut  and  New  Jersey  but  25  per  cent  of  the 
Federal  expenditures  will  be  for  watchmen's  salaries.  In  New 
Hampshire  a  unique  situation  exists,  in  that  a  special  appropriation 
is  made  by  the  State  for  the  maintenance  of  lookout  stations,  and  it 
can  not  be  used  for  any  other  purpose.  For  this  reason,  although 
the  northern  part  of  the  State  is  covered  by  an  extensive  system  of 
lookouts,  we  nave  estimated  that  but  25  per  cent  of  the  Federal  ex- 
penditures would  be  a  fair  proportion  to  require  the  State  to  devote 
to  watchmen's  salaries.  In  Vermont  the  law  practically  makes  the 
State  itself  liable  for  all  watchmen's  salaries. 

In  the  States  where  protective  work  on  a  comprehensive  scale  is 
just  being  started,  as,  for  example,  in  Maryland  and  Kentucky,  we 
would  not  be  justified  in  limiting  the  Federal  expenditures  to  the 
salaries  of  lookout  watchmen;  and  in  the  Lake  States  and  the  Pacific 
Northwest  the  topography  is  such  that  lookout  stations  equipped  for 
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continuous  operation  are  usually  not  practicable.  Howev^er,  while 
the  restriction  is  not  being  imposed  upon  these  States,  we  are  request- 
ing our  collaborators  to  place  on  the  Federal  pay  roll  the  lookout 
watchmen  employed  on  the  cooperative  watersheds. 

Mr.  Elliott.  In  Oregon  we  are  equipping  some  of  our  lookouts 
with  telephones,  and  we  expect  to  keep  the  patrolmen  on  these  look- 
outs as  much  as  possible,  but  we,  of  course,  want  to  be  able  to  use  the 
men  on  trail  or  patrol  work  whenever  it  becomes  desirable  to  do  so. 
We  would  not  want  to  be  restricted  as  regards  their  employment  in  a 
year  like  the  past  one,  which  was  very  favorable  for  protection  work. 
We  did  not  allow  the  men  to  sit  around  in  the  lookouts,  but  we  used 
them  in  building  trails.  We  got  some  58  miles  of  trail  built  and  178 
miles  of  old  trail  opened  up  by  these  men. 

Mr.  Pettis.  Mr.  Peters,  do  you  have  any  regulation  with  regard  to 
the  maximum  salary  of  the  Federal  employees? 

Mr.  Peters.  Xo;  we  leave  that  to  the  collaborator,  with  the  under- 
standing that  the  normal  wage  rate  in  the  region  will  be  paid. 

Let  us  now  'consider  the  amendments  to  last  year's  ag^eement,^ 
which  have  been  proposed.  The  first  amendment  is  an  entirely  new 
section.  No.  5,  which  reads  as  follows : 

5.  This  agreement  contemplates  the  employment  under  ordinary  conditions  of 

fire  hazard  of  not  to  exceed Federal  patrolmen,  or  In  case  of  emergency 

of  not  to  exceed Federal  patrolmen  in  the  discretion  of  the  collaborator, 

provided  that  in  case  of  serious  emergency  the  latter  number  may  be  increased 
with  the  approval  of  the  Forester. 

By  requiring  the  number  of  patrolmen  which  will  be  employed  at 
any  one  time  to  be  specified,  this  amendment  provides  for  a  definite 
program  of  Federal  expenditure  for  the  State  to  follow  throughout 
a  normal  fire  season. .  It  is  designed  to  prevent  the  Federal  allotment 
from  being  used  up  within  a  short  period,  but  rather  to  insure  its 
ilistribution  throughout  the  entire  danger  season.  We  are  endeavor- 
ing to  secure  permanent  protection  in  this  work.  ^^Hiile  we  are 
anxious  to  help  every  State  meet  the  emergency  of  a  particular  sea- 
son so  far  as  our  funds  will  permit,  we  are  aiming  higher  than  that; 
we  are  aiming  at  developing  and  assisting  the  States  to  develop  a  per- 
manent protective  system  that  shall,  so  far  as  our  side  goes,  measure 
up  to  the  needs  of  that  State  and  the  practical  conditions  on  the 
ground.  For  that  reason  we  are  encouraging  the  use  of  our  funds,  in 
some  cases,  for  a  permanent  lookout  system,  and  through  the  amend- 
ment I  have  just  read  we  are  asking  the  States,  so  far  as  the  use  of 
our  funds  is  concerned,  to  outline  a  permanent  basis  of  protection. 

The  next  amendment  is  the  last  sentence  of  section  7,  w^hich  reads 
as  follows: 

This  agreement  contemplates  an  expenditure  of  State  funds  of  at  least 

dollars  ($ — - — )  :  and  in  the  event  of  such  expenditure  falling  below  said 
amount  the  Federal  expenditure  will  be  decreased  proportionately. 

The  purpose  of  this  amendment  is  to  cause  the  expenditures  of  Fed- 
eral and  State  funds  to  be  made  in  the  same  proportion.  The  State 
specifies  the  amount  of  its  own  funds  which  will  be  available  for 
expenditure  on  the  cooperative  watersheds;  if,  owing  to  favorable 
conditions,  this  expenditure  is  not  reached,  then  the  Federal  allotment 
will  only  be  expended  in  the  same  proportion.     The  outlay  by  the 

*A  copy  of  the  rtgrreercont  ns  amended  is  contained  in  the  Appendix,  p.  78. 
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State  may  include  the  approximate  charges  for  administration,  as  well 
as  for  preventive  measures,  such  as  patrol,  lookout  work,  telephone 
construction,  and  trail  building,  and  for  fire  fighting. 

The  third  and  last  amendment  of  importance  is  the  first  paragraph 
of  section  13,  which  reads  as  follows : 

13.  This  agreement  shaU  become  effective  on  the  —  day  of ,  191-, 

aud  shall  coutiuue  In  force  thereafter,  subject,  nevertheless,  to  the  availability 
of  funds  appropriated  by  Congress  by  the  act  of  March  1,  1911,  for  the  purposes 
herein  mentioned,  and  to  any  amendments  which  may  be  made  thereof  by  mutual 
agreement  of  the  parties;  and  it  is  expressly  understood  that  this  i.igreement 
or  any  modification  hereof  may  hf"  terminated  by  either  party  upon  thirty  (30) 
days'  written  notice  to  the  other. 

This  clause  provides  for  a  continuous  agreement  which  may  be 
amended  in  any  particular  at  any  time.  The  making  of  a  new  agree- 
ment each  year  will  thus  be  obviated,  while  the  calendar  year  feature 
of  the  old  form  of  agreement  has  been  preserved  in  section  7,  line  1. 
The  amount  of  allotment  and  any  other  figures  will  remain  the  same 
from  year  to  year  unless  the  agreement  is  amended. 

We  will  now  pass  to  the  subject  of  employment  of  Federal  men. 
We  wish  in  the  administration  of  this  law  to  limit  the  employment  of 
these  men  to  patrol  or  lookout  duties  primarily,  and  we  do  not  want 
them  to  be  employed  chiefly  for  the  construction  of  improvements. 
WTien  in  the  judgment  of  the  collaborator  the  danger  season  has 
begun,  he  may  employ  Federal  men  for  patrol  or  lookout  purposes 
throughout  the  entire  season  if  necessar3^  If  at  any  time  during  the 
seaj?on  hwkout  or  patrol  work  is  not  necessary,  he  may  employ  the 
men  in  the  construction  of  improvements,  such  as  lookout  stations,  tel- 
ephone lines,  cabins,  trails,  or  other  fire-preventive  measures.  If  Fed- 
eral men  are  paid  lor  continuous  work,  they  must  be  emploved  con- 
tinuously in  order  that  there  may  be  no  criticism  by  the  public  that 
these  men  are  not  working  steadily.  We  feel,  therefore,  that  the 
States  in  which  Federal  men  are  paid  continuouslv  should  supply  the 
Forest  Service,  in  advance  of  the  fire  season,  with  a  definite  plan  oi 
improvement  work,  showing  as  nearly  as  possible  how  the  men  will 
be  employed  during  the  periods  when  lookout  and  patrol  duty  may 
not  be  necessary.  The  statement  will  only  have  to  be  in  enough  detail 
to  show  that  the  work  proposed  will  be  sufficient  to  keep  the  men  busy 
during  the  favorable  periods  of  an  average  fire  season.  This  require- 
ment will  apply  primarily  to  the  work  of  patrolmen;  the  lookout 
watchmen,  especially  those  stationed  in  the  rougher  regions,  will 
ordinarily  *be  Kept  busy  repairing  the  lookout  property  and  clearing 
trails. 

I  would  like  to  ask  the  collaborators  whether  the  restriction  of 
employing  Federal  men  primarily  for  lookout  or  patrol  duty  prevents 
our  getting  the  most  out  of  this  law,  or  should  that  restriction  be 
modified  ? 

Mr.  Cox.  I  do  not  tliink  that  it  interferes  seriously  at  all.  In 
Minnesota  we  sometimes  have  long  periods  when  patrol  is  not  neces- 
sary or  when  the  lookout  watchmen  can  leave  their  posts;  there  is 
plenty  of  construction  work  to  be  done  to  which  they  can  be  trans- 
ferred. 

Mr.  Elliott.  It  has  not  interfered  with  us  in  Oregon  at  all.  We 
have  not  only  used  them  on  improvement  work  during  the  rainy  sea- 
son, but  also  during  short  rainy  periods  in  the  extremely  dry  season. 
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In  case  of  a  drying  east  wind  they  were  put  on  patrol  again  in  half  a 
day's  time.  I  keep  what  I  call  a  supei*vi$ing  warden  looking  after 
them  and  directing  their  work,  and  whenever  there  is  the  opportunity 
we  put  them  on  trail  or  telephone  work.  Again,  we  also  use  them  in 
slash  burning.     This  restriction  has  not  been  any^  detriment  to  us. 

Mr.  Peters.  Gentlemen,  is  there  any  objection  to  the  policy  of  tlie 
Forest  Service  in  re(|uiring  that  Federal  employees  be  given  written 
instructions  concernmg  their  duties?  This  requirement  has  been 
very  thoroughly  tried  out  in  the  two  years'  administration  of  the 
law,  and  has  proved  generally  effective  by  giving  the  men  a  definite 
idea  of  the  work  they  are  to  do. 

Are  there  any  questions  as  to  the  authority  which  has  been  given 
the  collaborators?  We  wish  it  to  be  clearly  understood  that  they  are 
to  have  as  much  authority  as  possible.  We  have  aimed  to  give  them 
considerable  latitude,  and  at  tne  same  time  to  hold  them  accountable 
for  results.  We  have  endeavored  to  eliminate  red  tape  wherever  it 
has  been  possible  to  do  so. 

Regarding  cooperation  from  private  owners,  we  feel  that  where 
private  lands  are  being  protected  the  owners  themselves  should  sup- 
ply a  reasonable  amount  of  active  assistance  through  the  hire  of 
patrolmen,  the  construction  of  lookouts,  or  other  protective  measures. 

In  the  prevention  of  railroad  fires  it  is  felt  that  Federal  funds 
should  not  be  used  for  the  purpose  indefinitely,  and  that  the  Federal 
Government  should  withdraw  from  protecting  the  railroads  as  soon 
as  it  can  consistently  do  so,  without  decreasing  the  efficiency  of  the 
State's  protective  work.  We  do  not  insist  upon  this  immediately, 
but  we  ask  the  State  to  secure  active  cooperation  from  the  railroads 
as  soon  as  possible.  The  Forest  Service  might  assist  some  of  the 
States  in  getting  more  action  from  the  railroads  themselves,  or  in 
securing  better  railroad  legislation,  by  making  it  known  that  the 
service  will  not  permit  the  expenditure  of  Federal  money  indefinitely 
on  work  which  the  railroads  ought  to  do  themselves.  That  is  our 
only  object  in  this  matter.  We  do  not  want  to  prevent  the  best 
returns  in  actual  safety  for  the  use  of  Federal  money.  If  the  de- 
mands of  certain  States  at  present  reauire  that  it  shall  be  spent  in 
patrolling  railroads,  we  are  willing  to  nave  it  done.  Sooner  or  later 
the  railroads  all  over  the  country  ought  to  be  doing  what  some  of 
the  more  progressive  ones  are  now  doing  voluntarily,  or  what  some  of 
them  are  doing  in  States  where  there  is  stronger  legislation  on  this 
subject.     I  would  like  to  know  if  it  is  going  to  work  out  that  way. 

Mr.  Cox.  I  should  think  that  would  l)e  a  pretty  good  plan.  You 
will  remember  last  year  you  sent  out  some  instructions  in  regard  to 
cooperation  by  lumber  companies.  I  think  there  is  far  more  reason 
for  enforcing  restrictions  on  the  part  of  the  railroads  because,  with 
us,  the  lumber  companies  have  cut  their  valuable  timber  and  a  great 
many  of  them  own  stumpage  only.  Since  they  have  no  interest  in 
the  land,  they  can  hardly  be  expected  to  get  busy  on  a  large  scale 
patrolling  it,  but  the  railroad  companies  certainly  can,  because  it 
can  be  easily  proven  that  it  is  a  profitable  proposition  for  them  right 
from  the  start. 

I  was  wondering  just  how  far  you  are  willing  to  go  in  expending 
money  for  the  inspection  of  railroad  fire  prote<*tion.     We  have  used 
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some  of  our  patrolmen  more  as  inspectors  of  patrols  than  as  patrol- 
men, and  very  often  they  look  after  railroad  patrolmen. 

Mr.  Petzbs.  I  believe  tliat  to  be  a  thoroughly  justifiable  use  of 
Federal  funds*  If  the  railroad  is  doing  the  work  and  cooperating 
with  yoa,  there  is  no  reason,  in  mv  judgment,  why  our  money  can 
not  be  spent  for  the  inspection  of  tnat  work. 

^Ir.  FiujEY.  In  Connecticut  it  was  brought  to  the  attention  of  the 
railroads  this  past  fall  that  Government  funds  had  been  used  on 
what  should  be  railroad  work,  with  the  idea  of  showing  them  what 
they  could  do  not  only  to  help  tlie  State  but  to  save  money  them- 
selves. As  a  result  the  chief  engineer  of  the  New  York,  New  Haven 
&  Hartford  Railroad  has  asked  me  to  present  a  report  of  the  patrol 
work  in  the  past  year,  showing  what  tiie  patrols  accomplished,  how 
much  the  work  cost,  and  my  recommendati(/ns  for  similar  work  on 
the  part  of  the  railroad.  I  think  the  railroad  company  will  take  it 
up  next  year  on  these  grounds.  It  seems  to  me  we  could  consult  with 
the  F(»:est  Service  to  advantage  on  railroad  legislation,  and  also 
make  use  of  the  Forest  Service  statistics  in  regard  to  railroad  fires 
and  railroad  work  in  other  States.  I  have  just  learned  of  railroad 
work  in  other  States  which  I  did  not  know  of  before,  and  which,  I 
think,  if  brought  to  the  attention  of  the  railroads  in  Connecticut, 
might  be  of  considerable  assistance  in  securing  their  cooperation. 

Mr.  Hawes.  I  would  like  to  be  able  to  spend  money  on  railroad 
patrols  for  a  year  or  so  longer,  for  our  railroad  officials  have  not 
becoDoe  fully  educated,  and  perhaps  are  more  backward  than  those 
of  some  other  States.  We  persuacled  the  Central  Vermont  Railroad 
to  furnish  passes  for  our  i  ederal  patrolmen  last  year  so  that  they 
could  go  over  the  dangerous  oortions  of  the  road  as  much  as  the^ 
needed.  I  hope  that  other  railroads  will  make  similar  provision  this 
summer,  and  that  in  this  way  we  can  gradually  educate  them  to  the 
value  of  a  patrol.  The  railroads  have  thus  far  effectively  opposed 
any  legislation  looking  toward  requiring  spark  arresters  and  similar 
devices. 

ilr.  Besljeht.  In  Maryland  we  have  a  great  many  railroad  lines 
going  through  the  State,  and  we  have  been  collecting  statistics  for 
some  time  to  convince  them  that  they  are  responsible  for  a  great  many 
of  the  fires.  I  think  we  have  convinced  them  that  they  are  a  great 
source  of  danger,  for  they  assured  us  of  tlieir  desire  to  cooperate.  A 
year  ago  last  fall  one  railroad  went  to  the  extent  of  establishing  a 
patrol  along  its  line,  and  I  think  it  was  well  satisfied  with  the  result. 
Othei's  have  instructed  their  men  to  put  out  anv  fires  that  occur  any- 
where  near  the  right  of  way,  regardless  of  whether  they  started  the 
fires  or  not.  We  told  the  railroads,  after  we  had  collected  our  statis- 
tics, that  they  were  responsible  for  a  great  many  fires  and  it  was  up 
to  them  to  reduce  the  danger  by  having  fire  lines  constructed  or  by 
employing  a  patrol.  We  also  told  them  that  if  they  did  not  do  this^ 
we  would  feel  it  necessary  to  keep  a  pretty  close  watch  along  their 
lines  with  the  idea  of  showing  exactly  how  far  they  were  responsible, 
^e  have  kept  in  touch  with  those  whase  property  lias  been  damaged 
ky  railroad  fires,  calling  their  attention  to  the  fact  that  the  forest 
law  offered  them  redress,  and  encouraging  them  to  use  this  law  to  the 
fullest  extent. 
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The  Pennsylvania  Kailroacl  has  in  some  parts  of  the  State  con- 
structed fire  lines;  that  is  to  say,  they  have  cleared  back  from  the 
track  quite  a  distance.  They  are  carrying  on  that  work,  I  under- 
stand, in  all  places  where  there  is  no  objection  on  the  part  of  the 
landowners  to  having  the  debris  cleaned  up  and  burned.  So  I 
think  as  far  as  Maryland  is  concerned  we  have  the  railroads  with  ns, 
and  I  do  not  think  that  it  will  be  necessary  to  have  any  further 
legislation  on  that  subject. 

Mr.  Peters.  Is  there  anything  further  to  be  said  concerning  co- 
operation with  private  owners  or  railroads? 

Mr.  MowRY.  I  would  like  to  know  the  nature  and  extent  of  pri- 
vate cooperative  work  required. 

Mr.  Peters.  We  do  not  require  it ;  we  only  feel  justified  in  en- 
couraging it.  It  may  include  the  hire  of  patrolmen,  tne  construction 
of  lookouts  and  ti-ails,  or  other  effective  protective  measures.  Take 
your  own  State — Rhode  Island — as  an  example,  where  the  forests  are 
largely  in  woodlots.  The  owner  in  going  the  rounds  of  his  property, 
whetlier  a  farm  or  an  estate,  is  at  the  same  time  protecting  his  w^ooa- 
\ot.  That  is  a  phase  of  patrol  work  by  the  private  owner,  uncon- 
sciously done  to  be  sure,  which  we  will  recognize. 

Mr.  HoL3iES.  Would  you  prefer  that  the  Federal  money  be  used 
in  counties  where  the  sentiment  is  strongly  against  forest  fires  than 
in  counties  where  the  people  are  indifferent? 

Mr*  INTERS.  Bv  no  means.  I  believe  that  would  be  a  very  short- 
sighted  policy  to  adopt.  We  want  private  owners  to  cooperate,  and 
we  feel  that  it  is  up  to  the  collaboratoi*s  to  secure  cooperation  from 
them,  if  possible.  But  we  certainly  do  not  want  to  enforce  the 
requirement  to  the  extent  of  decreasing  tlie  efficiency  of  the  State's 
protective  work. 

Mr.  Holmes.  Where  there  is  any  question  about  using  the  money, 
would  it  be  preferable  to  expend  it  where  the  owners  are  anxious  to 
have  us  do  so  and  are  at  the  same  time  willing  to  do  their  share  of 
l)rotecting  their  own  property,  other  things  being  equal? 

Mr.  Peters.  Yes.  You  understand  that  after  a  State  has  received 
a  given  allotment,  the  State  forester  may  use  his  discretion  in  spend- 
ing that  allotment  within  the  approved  watersheds,  and  this  question 
of  the  extent  of  cooperation  of  private  owners  will  be  considered  by 
the  Service  in  making  the  allotment. 

Mr.  Greeley.  We  have  started  out  with  the  fundamental  idea  that 
the  primary  purpose  of  this  law  is  education.  We  can  not  expect  to 
stop  all  the  fires  in  the  United  States  with  $200,000,  and  of  course 
we  would  not  try  to  do  so.  What  we  are  trying  to  do  is  to  demon- 
strate what  can  be  accomplished,  and  to  assist  the  various  protective 
agencies.  In  order  to  make  this  campaign  effective,  we  have  felt 
we  should  do  something  to  insist  that  all  of  the  people  who  have 
interests  at  stake  should  conxe  into  line.  We  can  not  lay  down  a 
definite  gi'ound  as  to  just  what  they  should  do,  but  we  feel  that  they 
should  do  sometliing.  As  in  the  case  of  the  railroads,  we  have  made 
it  our  policy,  in  scrutinizing  the  plans  which  each  collaborator  pre- 
sents to  us,  to  ask  him  for  a  statement  as  to  how  much  private 
owners  are  contributing  and  what  they  are  doing.  We  feel  that 
possibly  in  that  way  we  might  help  the  State  in  bringing  private 
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owners  into  line.    I  ifvould  like  the  judgment  of  the  colkiborators  as 
to  how  far  we  should  go. 

Mr.  WiuaER.  It  seems  to  me  that  is  a  point  which  ought  to  be  left 
to  the  men  handling  the  work,  because  you  will  find  one  owner  com- 
ing in  gladly  on  all  sorts  of  work  of  that  kind  while  others  will  not. 
I  have  in  mind  one  big  estate  of  about  40,000  acres  in  New  Jersey 
on  which  we  have  been  trying  to  put  a  lookout  station  for  two  years. 
The  owners  do  not  see  it  our  way  at  all,  and  it  seems  to  me  if  we 
must  tell  them  that  this  help  will  be  withdrawn  from  their  area  if 
they  do  not  cooperate  we  are  likely  to  stir  up  antagonism  in  a  way 
that  will  injure  us  more  than  it  will  do  us  good.  On  the  other  hand, 
if  we  can  go  on  as  we  have  been  in  the  past  two  years,  running  a 
patrol  there  and  stopping.  10  or  15  fires  a  month,  I  think  we  can 
educate  them  to  our  point  of  view.  In  our  territory  I  would  rather 
have  the  coercive  feature  left  more  as  a  discretionary  one  than  to  be 
compelled  to  club  the  owners  into  cooperation  with  us  or  drop  work 
on  or  near  their  property. 

Mr.  Greeley.  In  other  words,  you  hold  the  school  of  educating 
them  with  love  rather  than  with  a  switch  ? 

Mr.  Wilder.  I  think  it  is  more  effective. 

Mr.  Elliott.  There  is  another  side  to  that.  For  instance,  in  Ore- 
gon  we  have  one  county  in  which  there  is  a  groat  fire  risk  and  there 
are  no  large  timber  holders — no  one  who  has  enough  timber  to  justify 
him  in  hiring  a  regular  patrolman — and  there  are  absolutely  no 
hired  patrolmen  in  that  county  except  those  whom  the  State  hires 
with  the  State  and  Federal  funds.  Last  spring  we  had  a  letter  from 
the  Forest  Service  to  the  effect  that  we  should  help  especially  the 
timberland  owners  who  were  helping  themselves,  so  I  went  to  the 
county  court  of  this  county  and  put  the  proposition  up  to  the  county 
something  like  this:  I  will  put  three  Federal  patrolmen  in  your 
country  and  also  our  State  man,  the  supervising  warden,  and  I  want 
you  not  only  to  furnish  your  road  supervisors  as  patrolmen  but  I 
want  you  to  give  them  authority  to  put  out  the  fires  at  the  county's 
expense;  otherwise,  under  the  restrictions  from  the  Forest  Service,  I 
do  not  feel  justified  in  putting  in  these  three  patrolmen.  They  took 
up  the  proposition,  and  so  we  had  an  agreement  there  that  in  case 
they  did  have  fires  the  county  funds  would  be  used  to  put  them  out. 
I  think  that  is  a  splendid  example  of  coQperation,  and  that  is  some- 
thing which  we  decided  should  be  encouraged. 

Mr.  Greeley.  Regardless  of  what  Mr.  Wilbur  says,  I  think  the 
switch  is  sometimes  effective.  How  does  that  meet  with  your  ap- 
proval, Mr.  Cox? 

Mr.  Cox.  I^do  not  believe  that  anything  more  is  needed  than  we 
have.  I  think  both  methods  must  be  used.  In  some  cases  the  more 
peaceable  method  seems  most  effective,  in  others  the  club  is  necessary. 
That  instance  cited  in  Oregon  seems  to  me  a  mighty  good  one.  In 
Minnesota  the  local  people  have  frequently  taken  up  this  fire  prob- 
lem in  a  surprising  way,  and  have  gone  much  further  than  we  sup- 
posed was  possible.  In  some  sections  of  the  State  you  could  not  get 
them  interested  in  it  at  all.  It  seems  strange  there  should  be  such 
a  difference;  some  communities  have  practically  taken  the  burden  off  j 

of  our  hands  and  we  can  readjust  our  pay  roll  force  for  that  reason. 
It  is  a  matter  of  education  pretty  largely,  and  I  think  it  is  up  to  our 
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patrolmen  to  devote  a  good  deal  of  thought  and  effort  to  instiUing 
into  the  local  people  the  whole  idea  of  tlie  thing.     Let  them  see 
clearly  the  object  of  the  work  and  convince  them  c^  its  value  and  I 
think  we  will  save  ourselves  a  whole  lot  of  work. 
The  session  tlien  adjourned. 

PATBOL. 

The  afternoon  session  of  the  conference  was  called  to  order  by 
A.  F.  Hawes,  State  forester  of  Vermont,  acting  as  chairman,  at  1.30 
o'clock. 

The  first  subject  was  "  Patrol."  W.  T.  Cox,  State  forester  of 
Minnesota,  was  called  upon  to  oj^en  the  discussion. 

GfiNTLE^rEN :  It  is  my  purpose  to  tell  you  briefly  of  tlie  situation 
in  Minnesota  with  regard  to  fire  patrol.  After  the  big  fii*e  in  1894, 
Minnesota  passed  some  legislation  looking  to  the  better  protectiwi 
of  the  woods,  and  rather  an  advanced  law  for  that  time  was  enacted. 
It  made  township  officers  fire  wardens^  and  the  State  had  for  years 
practically  the  same  system  that  has  been  tried  out  in  many  other 
States.  However,  the  system  gradually  worked  into  politics,  and 
there  were  never  any  adequate  appropriations  made  for  its  suppwt. 
Something  further  was  needed  to  awaken  the  people,  ajid  it  was  liad 
in  the  disastrous  Beaudette  fire  of  two  years  ago.  The  next  legis- 
lature enacted  a  new  forest  law,  w^hich  is  a  very  comprehensive  one. 
This  law  pro\dded  for  a  new  State  department — the  lorest  service — 
and  in  order  to  get  it  out  of  politics  as  far  as  possible  a  forestry 
board  w^as  established,  which  includes  the  dean  of  the  agricultural 
eollege  and  the  director  of  the  forest  school  of  the  State  university, 
two  members  recommended  by  the  board  of  regents  of  the  university, 
two  by  the  Minnesota  Forestry  Association,  and  one  each  by  the 
State  Agricultural  Society,  the  State  Horticultural  Society,  and  the 
State  game  and  fish  commission.  The  law  further  provided  that 
the  board  should  select  a  State  forester,  who  should  be  a  trained 
forester  and  who  should  select  his  own  assistants  in  the  office  and  in 
the  field.  Thus  w^e  were  given  a  free  hand  to  select  the  men  and  organ- 
ize the  field  work,  and  as  a  result  succeeded  in  getting  a  good  lorce 
of  rangers.    Our  system  lias  been  in  operation  two  years. 

There  are  28,000,000  acres  of  forest  land  in  the  State,  of  which 
20,000,000  acres  are  really  in  need  of  fire  protection,  the  remainder 
being  included  in  the  hardwood  country,  w^here  there  is  no  fjreat 
danger  of  fire,  and  in  the  National  Forests  and  Indian  reservations, 
which  are  already  protected  and  where  State  rangers  are  not  needed. 
These  20,000,000  acres  we  divided  into  20  ranger  districts.  Under 
each  district  ranger  there  is  a  force  of  State  patrohnen,  and  on  the 
Weeks-law  cooi:)erative  areas  an  additional  force  of  Federal  patrol- 
men. We  look  to  the  rangers  to  select  these  men.  On  the  start,  we 
held  an  examination.  \Miile  we  are  not  under  civil  service,  and  did 
not  have  authority  under  the  law  for  holding  the  examination,  it 
seemed  a  good  plan  in  order  to  head  off  the  various  recommendations 
which  are  made.  As  a  result  of  this  examination,  a  force  of  efficient 
men  was  obtained. 

The  Federal  cooperative  fund  has  been  of  gi*eat  assist4Ance  to  us. 
It  can  be  expended  on  most  of  the  forest  areas  of  the  State ;  there  is 
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only  a  sjnall  territory  in  the  uortheast.  draining  directly  into  Lake 
Superior,  in  wliich  we  are  prevented  from  using  it. 

In  addition  to  the  State  patrolmen,  the  law  provider  for  various 
other  kinds  of  patrol ;  for  instance,  the  organized  towns  are  author- 
ized to  vote  a  tax,  not  exceeding  5  mills,  for  fire  protection.  Over  60 
organized  towns  have  voted  this  tax  and  provided  patrolmen,  who 
must  be  approved  by  our  district  rangers  and  given  appointments 
by  the  State  forest  service.  These  men  work  under  the  rangers  and 
fit  into  the  organization  as  if  they  were  State  men. 

Furthermore,  the  railroads  put  on  patrolmen  as  called  for.  The 
State  service  has  great  power  to  compel  the  railroads  to  put  on  as 
many  patrolmen  as  are  necessary.  We  call  on  the  district  ranger 
to  let  us  know  how  many  men  there  should  be  along  a  certain  rail- 
road running  through  his  district,  where  they  shall  be  placed,  and 
how  equipped.  We  then  call  on  the  railroad  company  to  comply 
with  our  request  for  these  men  and  to  maintain  them  on  duty  as  long 
as  the  ranger  deems  necessary.  As  a  result  the  railroads  have  on  duty 
during  the  fire  seasons  in  the  spring  and  fall  something  like  200  men 
in  the  northern  part  of  the  State. 

The  lumber  companies  have  also  put  on  patrolmen.  As  a  rule, 
the  companies  in  Minnesota  do  not  own  large  areas  of  valuable  timber 
land,  xhey  buy  timber  stumpage  in  small  lots  from  settlers  and 
others.  Many  of  the  larger  holdings  are  cut — at  least  the  pine  has 
been  cut  off — and  the  companies  do  not  feel  justified  in  spending 
money  on  a  basis  of  acreage,  as  is  done  in  the  Pacific  Northwest. 
However,  all  of  them  have  camps,  dams,  and  the  like  scattered  over 
their  holdings,  where  they  maintain  watchers  throughout  the  summer. 
These  watchers  and  a  few  additional  men  employed  for  patrol  pur- 
poses are  given  instructions  to  comply  with  our  rangers'  requests  as 
to  protectmg  certain  districts :  in  this  way  they  fit  into  our  organi- 
zation and  relieve  us  of  a  great  deal  of  the  burden  of  patrol. 

The  rural  mail  carriers,  as  a  result  of  the  arrangement  which  the 
Federal  Forest  Service  worked  out  with  the  postal  authorities,^  were 
of  considerable  assistance  in  the  southern  and  central  part  of  the 
State,  and  also  helped  the  rangers  in  the  northern  districts  to  some 
extent: 

The  patrol  force,  considering  that  it  must  be  distributed  over 
20,000,000  acres,  is  only  a  skeleton  force,  and  the  men  must  be  so 
placed  as  to  do  the  most  effective  work  of  fire  protection.  We  find 
that  it  is  more  effective  to  place  our  men  on  the  border  of  settlements 
along  routes  of  travel  and  where  there  is  really  danger  of  fire  than 
to  have  them  patrol  districts  where  a  few  people  ^o  in  the  summer 
time  or  in  the  fire  season.  Thus,  while  on  paper  it  averages  some- 
thing like  280,000  acres  to  the  man,  our  men  actually  patrol  about 
80,0W)  to  100,000  acres,  and  there  are  large  districts  in  which  there 
are  no  patrols.  With  more  men  we  could,  of  course,  get  much  better 
results. 

It  is  important  that  the  patrolman  know  the  district  sufficiently  to 
^o  around  easily  and  take  advantage  of  the  lay  of  the  country.     I 

»lieve  that  an  outsider  is  the  right  man  for  the  head  patrolman, 
though  a  local  man  can  very  often  be  employed  to  look  after  towers 

*  A  copy  of  the  Post  Office  Department's  order  concerntng  the  reporting  of  forest  Area 
kj  ntral  mail  carriers  ts  cootained  in  the  Appendix,  p.  70. 
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and  similar  iniproveuieiits.  In  my  opinion  the  rangers  should  have 
wide  discretion  in  selecting  and  directing  their  patrolmen.  The 
ranger  has  a  large  enough  territoiy  from  which  to  pick  liis  men  and 
to  switch  them  around,  so  that  they  are  not  really  local  men. 

The  patrolmen  have  been  helped  a  good  deal  in  certain  parts  of 
the  State  by  *•  rural  fire  brigades."  The  rangers  have  gone  into  these 
little  communities  and  have  been  instrumental  in  organizing  forces 
of  men  comparable  to  the  fire  brigades  in  villages — volunteer  brig- 
ades. A  captain  is  selected  in  each  case  and  definite  plans  are  made 
for  action  in  case  a  fire  is  discovered  or  reported.  The  patrolman  is 
thus  relieved  to  that  extent,  though,  of  course,  if  he  were  in  reach  he 
would  have  charge  of  the  fire  fighting. 

Returning  to  the  railroad  feature — a  very  important  one  with  us — 
in  northern  Minnesota,  as  in  most  timber  countries,  wherever  the  rail- 
road penetrates  the  forest  there  is  a  strip  on  each  side  extending  back 
from  5  to  15  miles  where  the  country  is  badly  burned  up.  This  is 
true  even  where  settlement  is  lacking.  At  a  greater  distance  than 
that,  as  a  rule,  the  conditions  are,  very  favorable  to  forest  reproduc- 
tion. Therefore  we  feel  that  it  is  the  duty  and  responsibility  of  rail- 
road companies  to  look  after  their  own  fire  troubles,  and  they  are 
finally  beginning  to  come  to  that  point  of  view  themselves.  We  have 
had  a  number  of  meetings  with  the  chief  officers  of  the  companies, 
and  some  companies  favored  the  plan  of  putting  an  immediate  end  to 
the  fire  problem ;  others,  however,  were  more  dilatory  about  it,  but 
have  gradually  come  into  line.  While  there  is  a  provision  of  law 
which  requires  the  maintenance  of  railroad  patrols,  we  do  not  want  to 
use  the  club  any  more  than  we  can  help.  We  feel  that  if  we  can  get 
them  to  see  the  reason  for  the  work  and  the  benefit  of  it  we  will  get 
better  results.  Owing  to  the  way  in  which  the  railroad  company  is 
organized,  it  is  mighty  hard  to  force  anything  on  it,  because  the 
responsibility  can  be  easilj'  shifted. 

There  are  about  30  railroad  organizations  in  the  State,  of  which  8 
or  10  are  important.  There  are  single  companies  in  the  State  which 
have  paid  out  $400,000  a  year  damages  as  a  result  of  forest  fires,  and 
there  is  no  doubt  that  they  could  have  prevented  that  loss  absolutely 
by  an  expenditure  of  $10,000  a  year.  That  kind  of  argument  appeals 
to  them,  and  thev  are  beginning  to  take  hold  of  it.  The  general 
manager  of  one  or  the  large  companies  announced  at  one  of  our  meet- 
ings that  he  had  looked  into  the  matter  thoroughly  and  was  con- 
vinced that  his  company  could  have  afforded  to  have  covered  the 
entire  right  of  way  8  inches  deep  with  gi'avel  and  would  have  been 
ahead  at  the  end  of  two  years.  Ther?  is  a  suit  now  pending  against 
the  Canadian  Northern  Railroad  for  $2,500,000  as  a  result  of  fires  in 
1910;  they  could  do  considerable  in  the  way  of  fire  protection  for 
that  amount. 

We  are  using  patrolmen  more  and  more  as  inspectors  and  educators, 
because,  after  all,  the  number  of  fires  that  they  detect  imd  put  out  is 
very  small  compared  with  the  number  that  could  be  extinguished  by 
the  average  citizen,  the  settler,  or  campers  going  through  the  country. 
Therefore  the  thing  for  the  patrolman  to  do  is  to  educate  the  public 
to  the  idea  that  there  is  a.  force  of  men  permanetly  employed  to  look 
after  this  work,  and  that  it  is  worth  doing.  There  is  a  notion  in  the 
minds  of  many  people  that  the  young  forest  is  worthless;  this  should 
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be  oTercome.  If  people  think  that  the  young  growing  pine  has  no 
value,  they  will  not  make  much  of  an  effort  to  protect  it;  but  if  they 
realize  that  it  represents  an  asset  of  from  $10  to  $20  an  acre  they 
will  view  it  in  a  very  different  light.  Back  from  the  burned  areas 
along  the  railroads,  especially  in  northern  Minnesota,  there  are 
numerous  young  forests — hundreds  of  thousands  of  acres  of  as  pretty 
stands  of  young  white  and  Norway  pine  as  one  would  wish  to  see. 
Of  course,  that  kind  of  forest  has  a  value,  even  if  the  trees  are  very 
small,  and  as  soon  as  the  jpublic  appreciates  such  property  we  are 
going  to  have  less  trouble  with  fires. 

We  have  equipped  the  patrolmen  in  various  ways.  In  the  more 
settled  parts  of  tne  State  we  have  in  s(5me  instances  furnished  horses. 
In  case  the  patrolmen  furnish  their  own  horses  the  service  pays  one- 
half  the  cost  of  maintaining  them.  In  the  northeastern  section  of  the 
State  we  have  supplied  canoes,  which  are  the  common  mode  of  travel 
there.  We  have  also  furnished  launches  for  some  of  the  lakes  and 
larger  streams,  and  in  this  way  enabled  one  man  to  do  the  work  of  two 
or  three.  A  great  many  cabins,  lookout  towers,  and  shelters  have 
been  erected.  For  shelters  we  frequently  get  the  heavy  20-ounce  can- 
vas used  in  pulp  mills.  In  the  matter  of  lookouts  we  follow  a  some- 
what different  plan  from  that  used  in  the  East.  In  the  Adirondacks 
the  observation  station  is  a  place  where  a  man  stays.  With  us  most 
of  the  lookouts  are- erected  on  some  hill  along  a  trail  or  canoe  route, 
and  they  are  climbed  merely  as  the  patrolmen  come  to  that  part  oi 
their  beat,  or  if  there  is  a  settler  or  fisherman  living  in  the  vicinity 
we  pay  him  to  climb  the  tower  regularly  during  the  fire  season  and 
get  word  to  the  patrolman  in  case  of  fire. 

With  regard  to  the  telephone  proposition  we  have  gone  at  this  also 
in  a  little  different  way  from  most  of  you.  As  I  understand  it,  in  the 
East  you  have  built  telephones  mainly  to  the  permanent  observation 
stations,  which,  of  course,  is  the  proper  thing  there.  In  our  case, 
where  there  is  no  one  living  at  the  lookouts,  we  find  it  more  advisable 
to  build  telephone  lines  into  the  remote  settlements.  In  the  northern 
part  of  the  State  there  are  settlements  scattered  20  and  30  miles  apart, 
pome  of  them  are  30  miles  from  the  nearest  wagon  roads,  necessitat- 
ing our  getting  into  communication  with  them  by  wire,  and  we  have 
huilt  in  one  case  a  telephone  line  that  is  nearly  100  miles  long.  Here 
again  we  rely  on  the  cooperation  of  settlers,  lumber  companies,  and 
others  in  the  region  to  help  us  out.  We  furnish  the  wire  and  supervise 
the  work;  the  settlers  and  lumber  companies  do  the  work,  putting 
U{)  the  poles  and  getting  the  line  in  operation.  The  patrolmen  main- 
tain it. 

One-half  of  the  State  appropriation,  or  about  $40,000,  is  set  aside 
for  strictly  patrol  work.  So  fer  we  have  laid  a  lot  of  stress  on  the 
educational  feature,  as  I  do  not  believe  it  can  be  over-emphasized  in 
the  beginning  of  such  a  work  as  we  have  in  Minnesota.  After  the 
service  becomes  well  or^nized  and  the  people  know  more  about  the 
nature  of  the  work  it  will  be  proper  to  devote  two-thirds  or  more  of 
our  appropriation  to  patrol. 

We  hope  to  have  a  greater  force  of  patrolmen  in  the  future.  The 
le^slature  is  in  session  now  and  we  are  asking  for  a  larger  appro- 
priation, which  I  think  there  is  fair  hope  of  getting. 

133e9'— 14 2 
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C.  P.  WiLBER,  State  fire  warden  of  New  Jersey,  was  next  called  on 
and  spoke  as  follows : 

Gentlemen  :  First,  I  want  to  outline  the  situation  we  have  to  meet 
in  north  Jersey,  because  that  is  the  only  part  of  the  State  where  we 
can  use  Federal  funds.  The  whole  territory  there  is  within  two  or 
three  hours'  ride  by  railroad  from  the  metropolitan  district.  It  is 
commonly  called  "  New  York's  playground,'^  and  includes  all  the 
well-known  New  Jersey  mountam  and  lake  resorts.  Furthermore, 
Jersey  City,  Newark,  Paterson,  and  the  large  manufacturing  centers, 
where  there  are  many  foreigners — the  most  careless  type — who  go 
into  the  woods  in  crowds  on  Sunday,  are  nearby.  There  are  also  a 
large  number  of  permanent  residents  throughout  the  region. 

The  whole  State  is  gridironed  with  one  of  the  best  systems  of  roads 
in  the  United  States,  which  draws  automobilists  from  all  of  the 
New  England  States,  New  York,  and  Pennsylvania;  besides  there 
are  some  75,000  automobiles  in  New  Jersey.  These  people  are  con- 
tinually passing  through  the  territory,  and  it  is  impossible  to  watch 
them.  Furthermore,  the  whole  country  is  criss-crossed  by  railroads. 
Most  of  them  are  coal-carrying  roads  tnat  have  very  heavy  hauls  and 
heavy  grades,  which  increase  tne  fire  danger.  In  addition,  fully  half 
of  the  gunning  around  the  New  York  district  is  done  in  north  Jersey. 
Trains  will  stop  nearly  anywhere  to  drop  sportsmen  off,  and  there  is 
no  adequate  way  to  reach  them  as  they  go  into  the  woods. 

Thus,  we  have  a  territory  that  must  be  handled  differently  from 
sections  where  there  is  a  large  area  of  woodland  sparsely  settled  and 
remote.  We  must  prepare  for  a  large  body  of  people  all  the  time. 
We  also  must  provide  for  the  class  of  people  who  go  out  from  the 
cities  on  Sundays  and  holidays,  the  greater  part  of  whom  we  can  not 
keep  track  of.  There  seems  no  way,  except  through  general  educa- 
tional work,  to  reach  them.  A  great  many  people  who  come  into  the 
territory  are  from  outside  of  the  State.  They  have  no  personal  or 
property  interest  in  the  work  we  are  doing,  and  can  not  be  reached 
as  can  our  own  citizens  for  either  education  or  penalty. 

The  only  way  we  have  found  to  cope  with  the  problem  is  by  endeav- 
oring to  penalize  the  people  who  start  the  fires.  We  put  particular 
emphasis  on  getting  the  offender.  If  we  can  make  a  man  pay  a  fine 
for  starting  a  small  fire,  and  the  fact  gets  into  the  newspapers,  it 
makes  an  mipression  on  the  people  who  frequent  or  use  the  forest. 
I  believe  we  have  done  the  greatest  part  of  our  educational  work  by 
making  it  expensive  to  start  fires. 

The  State  organization  in  north  Jersey  consists  of  a  division  fire 
warden  a^  an  assistant  to  the  State  fire  warden  and  a  township 
warden  in  each  township  where  there  is  any  appreciable  amount  of 
woodland,  in  addition  to  enough  district  wardens  to  adequately  con- 
trol the  area.  The  aim  is  to  assign  a  warden  to  each  5,000  acres  of 
land.  This  force  is  composed  of  local  men,  who  receive  a  small 
annual  fee  of  $10  or  $20  besides  the  money  paid  them  for  actually 
fighting  fires.  It  is,  therefore,  a  good  deal  of  a  voluntary  service. 
These  men,  as  soon  as  they  hear  of  a  fire,  get  together  enough  men  to 
take  care  of  it.  Thev  have  authority  to  require  assistance.  Such 
work  is  entirely  in  their  hands,  and  the  results  through  the  local 
organization  in  this  territory  indicate  that  we  can  rely  upon  the 
system. 
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In  handling  the  Federal  fire  patroi  work  I  did  not  know  in  the 
beginning  how  to  go  at  it,  because  it  seemed  almost  useless  to  put 
patrolmen  on  a  road  and  have  them  walk  15  or  20  miles  a  day,  if 
they  could  cover  that  much,  and  leave  perhaps  150  miles  of  road 
absolutely  without  patrol. 

Our  idea  first,  in  the  fall  of  1911,  was  to  use  a  large  number  of  men 
and  cover  the  whole  territory  for  a  short  period.  We  did  so  for  two 
months  with  about  40  men,  and  had  very  few  fires,  but  since  the 
season  was  wetter  than  usual,  the  effectiveness  of  this  plan  was  not 
fairly  tried  out.  In  1912  it  was  evident  that  we  could  not  afford  such 
a  patrol.  Further,  it  appeared  that  we  were  not  getting  enough 
value  from  so  large  a  number  of  men,  outside  of  the  publicity  feature, 
to  justify  such  expenditure.  Therefore,  during  the  past  summer  we 
used  from  six  to  eight  men  at  particularly  dangerous  points  where 
there  had  been  a  large  number  of  fires  heretofore,  principally  along 
the  railroads.  They  patrolled  an  area  of  from  4  to  6  miles  each,  ana 
together  they  handled  as  high  as  81  fires  a  month,  stopping  them  en- 
tirely unaided  and  in  only  one  case  allowing  a  fire  to  get  enough 
heaciway  to  require  a  call  for  help.  It  was  purely  railroad  patrol, 
and  I  reel  that  its  continuance  is  not  justified.  I  think,  however, 
it  wiU  help  us  in  getting  a  grip  on  the  north  Jersey  roads,  some  of 
which  claim  there  is  no  use  m  patrol.  I  have  not  yet  had  an  oppor- 
tunity to  work  up  the  data  these  men  collected,  but  I  think  the  great- 
est value  of  the  work  will  be  in  showing  the  railroads  that  they  are 
setting  enough  fires  to  make  it  worth  their  while  to  watch  them. 

We  are  placing  particular  emphasis  on  holding  the  railroads  liable 
for  the  fires  they  start  and  enforcing  money  penalties.  We  do  not 
collect  a  large  fine,  but  require  the  railroads  to  pay  the  costs  of  ex- 
tinguishment, a  ^eat  deal  in  the  same  way  that  Connecticut  does. 
This  sum  is  getting  larger  each  year  on  the  northern  roads,  and 
probably  in  time  we  will  be  able  to  j)ut  enough  pressure  on  them  to 
look  at  the  fire  problem  from  a  practical  standpoint,  as  Mr.  Cox  has 
done  in  Minnesota. 

In  the  fall  of  1912  we  determined  to  continue  with  the  small  force, 
but  put  them  in  the  woods.  Most  of  them  had  routes  covering  about 
33  miles  of  road  and  trail,  and  the  territory  was  covered  in  from  one 
to  three  days.  They  were  picked  largely  from  the  40  men  employed 
the  previous  year,  and  we  found  that  we  did  not  have  to  inspect  them 
contmuously  to  secure  conscientious  work.  They  were  seen  on  an 
average  of  once  a  week  from  September  until  the  last  of  November, 
and  we  found  no  case  where  a  man  had  shirked  the  work.  They  were 
told  to  watch  for  fires,  and  in  no  case  to  try  to  fight  large  ones.  If 
they  saw  a  fire  they  were  to  get  the  township  wardens  to  it  and  then 
go  on.  Special  emphasis  was  laid  on  the  necessity  for  arresting 
offenders  against  the  fire  laws  and  penalizing  them.  There  were, 
however,  no  arrests,  and  in  two  and  one-half  months  there  were  but 
five  fires  per  man  reported. 

I  am  pretty  thoroughly  satisfied  that  in  northern  New  Jersey  a 
patrol  system  is  too  expensive  a  method  of  protection.  I  think  in  a 
territory  of  this  kind,  so  accessible  to  large  centers  of  population,  and 
where  the  people  go  into  the  woods,  the  lookout  system  is  probably 
the  only  one*  that  will  pay  in  the  end. 

So  far  we  have  not  Ibeen  able  to  do  much  lookout  work  in  north 
Jersey,  except  where  in  two  places  we  found  local  families  some 
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members  of  which  would  climb  a  tower  six  or  eight  times  a  day.  One 
of  our  greatest  difficulties  in  installing  lookouts  is  that  there  is  no 
telephone  communication  over  large  areas.  It  is  localized  in  the 
towns,  in  the  large  cities,  and  along  the  railroads.  Our  wardens  are 
scattered  through  the  more  remote  districts,  where  the  State  can  not 
afford  to  put  in  and  private  interest  is  not  sufficient  to  support  such 
service.  However,  the  building  of  new  lines  is  being  extended 
through  the  initiative  of  the  telephone  companies  themselves  at  every 
opportunity,  with  our  interest  and  assistance.  When  we  get  such 
service  I  am  confident  that  we  can  put  in  a  lookout  system  in  the 
northern  part  of  the  State  which  will  cover  the  territory  very  satis- 
factorily, leaving  the  actual  fire  fighting  and  what  little  patrol  is 
necessary  to  the  local  wardens  themselves. 

F.  W,  Besley,  State  forester  of  Maryland,  was  then  called  upon, 
and  gave  the  following  talk : 

Gentlemen  :  Our  problem  in  Maryland  is  quite  different  in  many 
respects  from  the  problems  in  Minnesota  and  New  Jersey. 

Cooperative  work  under  the  Weeks  law  is  being  conducted  in  the 
western  half  of  the  State,  which  includes  the  Appalachian  and  Pied- 
mont regions.  In  the  Appalachian  region  there  are  a  few  large 
holdings  of  timberland,  but  for  the  most  part  the  holdings  are  rela- 
tively small.  The  Federal  patrolmen  are  employed  in  this  region 
exclusively.  In  the  Piedmont  region  the  holdings  are  mostly  in 
wood  lots;  our  work  there  has  been  largely  in  the  nature  of  educating 
the  public  in  fire  prevention. 

The  fire  season  in  the  State  is  confined  to  two  relatively  definite 
periods — one  in  the  spring,  from  about  April  1  to  May  15,  and  an- 
other in  the  fall,  from  about  September  15  to  December  16.  This 
enables  us  to  concentrate  our  efforts  and  reduce  the  cost  of  protection. 
In  certain  sections,  especially  in  the  wood-lot  section,  the  spring  fires 
are  the  most  common  ones  and  do  the  most  damage.  They  result 
largely  from  brush  burning,  incident  to  clearing  land.  The  larger 
fires,  however,  usually  occur  in  the  fall,  in  the  mountain  section. 

Our  protective  system  consists  of  forest  wardens,  forest  patrolmen, 
and  lookout  watchmen.  The  wardens  are  commissioned  by  the  gov- 
ernor, upon  the  recommendation  of  the  State  forester,  the  law  limit- 
ing us  to  the  appointment  of  not  more  than  one  warden  for  each 
15,000  acres  of  woodlands  in  the  county.  The  wardens  receive  no 
salary,  but  are  paid  for  services  rendered,  half  by  the  State  and  half 
by  the  county.  Since  under  our  law  there  are  no  restrictions  in  the 
appointment  of  the  wardens,  except  as  to  number,  we  have  been  able 
to  select  men  who  would  make  the  best  officers,  most  of  them  actuated 
by  a  high  sense  of  public  duty.  The  chief  difficulty  is  that  they  are 
too  far  apart,  and  in  order  to  overcome  this  we  are  appointing  depu- 
ties for  each  warden,  with  the  view  of  having  the  men  within  2  or  3 
miles  of  each  other. 

The  patrolmen,  all  of  whom  are  Federal  employees,  are  regu- 
larly commissioned  forest  wardens,  assigned  to  patrol  duty.  They 
are  usually  farmers  who  know  everybody  in  the  community  and  who 
understand  the  local  situation  thoroughly.  These  men  are  assigned 
a  territory  covering  from  85,000  to  100,000  acres  each,  ahd,  as  far  as 
possible,  they  travel  along  the  ridges,  whiere  a  good  view  of  the  sur- 
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rounding  country  can  be  obtained.  They  are  mounted  on  horses,  in 
which  respect  our  system  appears  to  be  different  from  that  of  other 
States.  The  patrolmen  furnishes  his  horse  and  receives  $3  per  diem 
when  actually  employed,  and  his  patrol  is  limited  to  days  when  it  is 
dry  enough  for  fires  to  run  in  the  woods.  This  usually  amounts  to 
from  50  to  60  days  during  the  year.  By  paying  a  dollar  a  day  more 
for  a  mounted  patrolman  than  for  one  on  foot  the  eflSciency,  I  be- 
lieve, is  at  least  doubled.  There  are  roads  and  trails  all  through  the 
mountains,  so  that  it  is  possible  for  a  man  on  horseback  to  reach 
about  any  point  desired.  He  can  also  cover  a  much  larger  territory, 
and  in  case  a  fire  is  discovered  some  distance  away  he  can  reach  the 
point  quickly  and  get  together  a  force  of  men  with  little  delay.  Our 
woodlands  are  not  in  large,  continuous  bodies  as  in  the  North,  and 
the  country  is  more  thickly  settled.  We  find  that  one  of  the  great- 
est accomplishments  of  our  patrol  service  is  in  showing  the  people  the 
importance  of  fire  protection.  The  patrolman  is  instructed  to  confer 
with  the  property  owners  in  his  district  and  to  warn  those  who  are 
likely  to  be  careless  in  the  burning  of  brush  and  the  escape  of  fire. 
He  also  visits  the  school  houses  to  secure  the  cooperation  of  the 
teachers  and  children  in  educating  the  public  of  the  need  of  fire 
prevention.  The  people  of  this  section  have  become  impressed  with 
the  importance  of  the  work,  because  they  see  the  active  interest  which 
the  State  and  the  Federal  Governments  are  taking  in  it. 

The  lookout  watchmen  aid  very  materially  in  the  fire-protection 
plan.  We  have  a  number  of  lookout  stations  in  the  mountains. 
Each  one  has  a  telephone  connection  with  the  forest  wardens,  so  that 
a  forest  fire  is  quickly  observed  and  reported  to  the  nearest  warden. 
We  have  found  that  under  this  system  the  fires  have  not  only  been 
reduced  in  number,  but  the  average  area  burned  over  by  each  fire  is 
very  much  less  than  before  the  svstem  was  inaugurated. 

In  addition  to  the  regular  lookout  stations  there  are  a  number  of 
good  otservation  points  where  we  employ  men  living  near  by  to 
make  three  observations  daily  during  the  dangerous  seasons,  for 
which  they  are  paid  50  cents  a  day.  We  find  that  this  arrangement 
works  very  well  and  saves  the  expense  of  a  regular  station  where  we 
would  not  be  justified  in  having  an  all-day  lookout. 

In  regard  to  cooperation  with  private  owners,  we  have  not  been 
able  to  secure  any  from  the  larger  owners  of  timberland,  while  we 
have  gotten  considerable  from  the  smaller  owners  of  wood  lots.  Our 
forest  law  requires  that  each  owner  shall,  to  the  extent  of  his  ability, 
control  fires  that  may  burn  on  his  own  land.  When  a  fire  occurs  it 
is  the  duty  of  the  forest  warden  to  go  at  once  to  it  and  see  that  the 
owner  and  the  help  that  he  may  have  on  the  place  are  doing  what 
they  can  to  extinguish  .the  fire.  If  the  force  at  hand,  with  the  help 
of  the  warden,  is  not  sufficient,  then  the  warden  is  authorized  to 
employ  additional  help  at  the  expense  of  the  State  and  county,  each 
paying  half.  It  is,  therefore,  the  intent  of  the  law  that  the  State 
fire-protection  work  shall  be  supplementary  to  private  effort.  In 
the  case  of  the  large  nonresident  owner,  who  frequently  has  no  one 
available  for  fire  fighting  and  yet  who  should  be  just  as  responsible 
for  the  protection  of  his  own  land  as  the  resident  owner,  we  have 
considerable  difficulty  in  having  the  spirit  of  the  law  strictly  ob- 
served.   As  a  matter  of  course,  we  do  not  discriminate  in  our  efforts 
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to  protect  any  forest  land,  but  in  justice  to  all  taxpajrers  we  feel 
that  the  whole  burden  of  protecting  the  lands  of  nonresident  owners 
should  not  be  borne  entirely  by  the  State  and  county.  We  have  con- 
cluded that  the  spirit  of  the  law  would  be  properly  carried  out  if 
each  owner  of  as  much  as  500  acres  of  woodland  would  agree  to  have 
one  man  on  the  place  available  for  fire  fighting,  to  be  paid  by  him, 
and  an  extra  man  for  each  additional  500  acres  up  to  5,000  acres,  and 
for  each  1,000  acres  in  excess  of  5,000.  One  large  company  has  prac- 
tically accepted  this  arrangement,  and  another  is,  I  believe,  willing 
to  carry  it  out,  though  unwilling  to  enter  into  an  agreement  with  us. 
Some  have  refused,  and  many  others  are  undecided.  Public  senti- 
ment, however,  is  being  worked  up  and  will,  I  believe,  eventually 
bring  some  of  the  doubtful  ones  into.  line. 

This,  in  the  main,  covers  our  system.  We  have  but  few  features 
not  found  in  other  States.  Under  our  conditions,  where  the  wood- 
land is  in  relatively  small  areas  and  where  the  timber  is  practically 
all  hardwood  and  is  in  consequence  liable  to  surface  fires  only,  there 
is  not  the  need  for  so  extensive  a  system  as  is  required  in  the"  North. 
The  fact  that  the  dangerous  season  is  restricted  to  three  or  four 
months  makes  it  possible  for  us  to  concentrate  our  efforts  in  fire 
protection  to  a  small  part  of  the  year. 

COOPERATION  WITH  PRIVATE  OWNERS. 

E,  T.  Allen,  forester  of  the  Western  Forestry  and  Conservation 
Association,  led  the  discussion  of  this  subject  with  the  following 
address : 

Gentlemen  :  Mr.  Peters  has  suggested  that  I  discuss  cooperative 
private  work,  rather  than  the  WeeS  law,  in  order  to  help,  perhaps, 
m  your  attempts  to  start  private  organizations  in  your  own  States. 

The  Western  Forestry  and  Conservation  Association  is  a  league 
of  such  local  associations  throughout  the  five  Pacific  States.  It  does 
not  do  field  fire  work  itself.  The  first  locals  to  ally  in  this  way  were 
the  four  Idaho  patrol  associations  that  were  also  the  pioneers  in 
cooperative  patrol  in  the  United  States.  They  soon  joined  with  a 
western  Wadiington  association,  and,  as  cooperative  patrol  spread- 
we  took  in  Montana,  Oregon,  and  California  organizations. 

Except  in  Idaho,  where  the  law  places  State  cooperation  upon  an 
acreage  basis,  the  methods  and  organization  principles  of  all  these 
locals  are  very  similar.  They  are  patrol  ana  fire-fighting  systems 
financed  by  uniform  acre  assessments  upon  their  members  and  co- 
operating with  county.  State,  and  Government  to  the  extent  possible 
under  the  local  conditions  of  these  public  agencies.  As  a  rule  they 
have  the  usual  ofiicers,  with  a  standing  fire  committee  and  a  chief 
fire  warden.  In  contributing  acreage  they  vary  from  50,000  to 
3,000,000  acres,  and  the  territory  patrolled  usually  is  two  to  three 
times  the  contributing  acreage  because  of  scattered  holdings.  The 
total  patrolled  by  our  14  active  constituents  is  about  20,000,000 
acres,  and  the  total  expenditure  for  all  purposes  runs  from  $200,000 
to  $700,000  a  year,  according  to  seasonal  nazard.  This  maintains 
about  450  regular  wardens,  a  shifting  force  of  temporary  men  and 
fire  fighters,  and  yearly  increasing  trail  and  telephone  systems.  It 
protects  approximately  500,000,000,000  feet  of  timber,  about  a  fifth  of 
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the  Nation's  entire  supply.  Aggregate  losses  have  ranged  from  about 
one-hundredth  of  1  per  cent  in  easy  years  to  perhaps  one-fourth  of 
1  per  cent  in  1910,  the  worst  year  in  history.  Assessments  vary  with 
locality  and  season,  ranging  from  1  to  15  cents,  with  an  average  of 
perhaps  3  cents. 

In  Idaho  there  is  no  State  forest  administration  other  than  that 
afforded  through  the  land  board,  but  there  is  a  law  under  which 
timber  owners  may  organize  fire  districts  and  have  their  warden 
given  police  power.  The  State  itself  is  a  timber  owner,  so  it  joins 
the  association  in  each  district  and  pays  upon  its  acreage  exactly 
like  the  rest.  In  Washington  the  association  does  most  of  the  pa- 
trolling, while  the  State  helps  pa;^  for  fire  fighting.  In  Oregon  the 
State  appoints  and  pays  the  district  wardens  nominated  by  the  asso- 
ciations and  the  latter  furnish  subordinates.  In  Idaho  and  Oregon 
Weeks-law  rangers  work  directly  in  these  State-private  combinations. 
In  Washington,  the  bond  being  less,  they  are  under  the  State  only, 
but  are  stationed  so  as  to  dovetail  into  a  related  patrol  system.  In 
Montana  the  cooperation  is  rather  less  systematic  still.  In  all  four 
States  there  is  systematic  private  and  State  cooperation  with  the 
Forest  Service,  varying  in  method.  California,  having  no  State  fire 
work  and  only  one  small  private  fire  association,  oSers  little  that 
would  interest  you  except  an  increasing  tendency  to  place  private 
lands  within  National  Forests  under  Federal  protection,  toward 
which  the  owners  contribute. 

But  while  these  local  associations  exist  primarily  for  actual  field 
fire  work,  one  of  their  results,  and  the  object  of  their  alliance  almost 
wholly,  is  the  strengthening  of  the  whole  protective  movement  with 
such  elements  as  the  public  legislative  bodies  and  nonprogressive 
lumbermen.  A  warden  cautioning  a  setttler  or  a  logger  to  improve 
dangerous  conditions  or  prosecuting  an  offender  is  immensely 
stronger  with  a  broad,  useful  organization  back  of  him  than  he  would 
be  as  the  employee  of  one  timber  owner.  An  association  that  can 
show  its  own  liberal  expenditure  and  practical  results  has  an  unques- 
tionable right  to  sugg^  legislation  and  request  appropriations  for 
State  work. 

It  was  discovery  of  this  power  resulting  from  their  independent 
local  strength  that  suggested  the  five-State  league  for  still  more 
effective  educational  worK  and  for  a  clearing  house  of  technical  ideas. 
At  first  this  was  pretty  much  an  interassociation  movement,  but  it 
soon  transpired  that  the  Forest  Service  and  the  States  had  practi- 
cally  equal  place  in  it,  so  the  next  step  was  to  make  the  Western 
Forestry  and  Conservation  Association  a  sort  of  triple  alliance  of 
private,  State^  and  Federal  protective  agencies.  So  now  we  repre- 
sent the  combined  influence  and  technical  competence  of  all  branches 
and  have  corresponding  strength  in  molding  legislation  and  public 
sentiment,  as  well  as  a  unique  usefulness  in  helping  each  other  in 
our  own  work.  Each  one  of  the  three  gets  the  active  help  of  the 
other  two  whenever  it  needs  it  to  any  good  end.  Recently  tne  Brit- 
ish Columbia  people  have  signified  a  desire  to  have  us  take  them 
in  too. 

These  activities  of  our  five-State  alliance  take  four  chief  forms. 
One  is  the  function  of  a  clearing  house  for  ideas  and  experiments  in 
fire  methods,  as  in  handling  and  teeding  men,  building  telephone  lines 
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and  lookouts,  burning  slashings,  improving  tools  and  equipment,  etc. 
Secondly,  we  engage  in  an  active  publicity  campaign,  using  every 
adaptable  device  of  modern  advertising.  Thirdly,  we  afford  an  ex- 
pert for  framing  and  pressing  forest  legislation.  Finally,  and  prob- 
ably most  interesting  to  vou  in  connection  with  the  Weeks  law,  is 
our  service  as  a  medium  iot  bringing  about  cooperation  between  the 
several  agencies  in  actual  field  organization  of  protective  forces. 

We  were  all  troubled  once  by  the  waste  of  money  and  ineffective- 
ness due  to  duplicate  effort  and  neglect  of  neutral  territory.  State, 
Forest  Service^  and  associations  were  all  sincere  in  trying  to  keep 
down  fire  and  in  building  up  good  organizations,  but,  likely  enough, 
sending  three  men  along  the  same  trail  to  go  after  the  same  fire  and 
equally  neglecting  some  other  fire.  Sometimes  there  was  mutual 
suspicion  of  each  other's  competence. 

But  after  we  got  acquainted,  through  a  common  working  medium, 
each  found  the  other  had  much  to  contribute,  and  none  had  any 
monopoly  of  advantage  that  warranted  its  standing  alone.  So  now 
they  get  together — Forest  Service  officials.  State  foresters,  and  asso- 
ciation heaas — with  maps  and  lists  in  hand  and  say,  "  How  can  we 
divide  this  territory  so  as  to  get  the  best  fire  protection  for  the  least 
money  ?  "  Roughly  speaking,  the  Service  is  cniefly  interested  inside 
the  National  Forests,  the  associations  where  private  timber  interests 
are  paramount,  and  the  State  in  its  grant  lanas  and  in  regions  where 
water  supply  or  settlers  demand  protection  that  no  one  else  will  give. 
But  there  are  overlaps  of  interest  and  also  regions  where  none  would 
act  if  obliged  to  make  a  sacrifice  to  do  it.  We  try  to  divide  these  up. 
The  best  man  is  put  in  charge,  whether  State,  Federal,  or  private,  and 
the  subordinates  of  each  are  given  the  right  relations,  or  the  terri- 
tory is  abandoned  to  one  agency,  which  is  in  turn  relieved  elsewhere, 
or  some  other  mutually  satisfactory  plan  is  devised.  Advance  ar- 
rangements are  made  for  fixing  responsibility  in  emergencies  and 
for  sharing  expenses. 

The  Weeks  law  money  has  been  a  tremendous  help  in  all  this.  It 
has  forced  better  relations  where  they  tended  to  lag.  Some  of  you 
may  have  thought  it  should  not  go  to  States  that  already  have  Fed- 
eral aid  through  the  National  Forests.  To  this  we  can  reply  that  it 
is  quite  as  important  to  double  the  efficiency  of  an  existing  joint  ex- 
penditure of  perhaps  $300,000  a  year  by  spending  $10,000  more  as 
it  is  to  bring  about  the  expenditure  of  $10,000  in  some  State  that  has 
hitherto  spent  nothing.  It  is  the  addition  of  a  new  element — the 
Weeks  law  patrolmen — that  has  necessitated  cooperation  on  a  wide- 
spread systematic  scale  and  is  knitting  all  parts  of  the  system  into 
an  efficient  whole  for  the  public  good.  In  Oregon,  for  example,  it 
has  helped  greatly  in  the  organization  of  many  new  associations  with 
strong  patrols  where  no  patrol  existed  before.  The  State  forester 
simply  adopted  the  Carnegie  library  system  of  inducement,  saying  to 
the  timber  owners  and  the  country,  "If  you  will  put  in  a  system  of 
a  certain  standard  of  excellence,  I  will  pay  a  fair  share  of  the  cost 
from  the  Weeks  law  fund;  otherwise  the  money  will  go  to  some 
locality  that  will." 

We  of  the  West  also  feel  that  the  methods  of  using  Weeks  law 
money  should  be  left  fairly  flexible.  While  in  some  regions  lookouts 
are  as  valuable  as  patrolmen,  in  others,  or  at  certain  times,  they  do 
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little  good.  It  bhould  be  possible  to  put  a  man  at  trail  building  dur- 
ing a  week  of  rainy  weather,  for  example.  We  think  the  Service 
should  lay  down  prmciples  and  ideas  to  guide  the  work  toward  uni- 
fonn  ends,  but  leave  enough  discretion  with  the  State  to  insure  meet- 
ing conditions.  I  believe  this  has  been  the  policy  of  the  Service  from 
the  start 

Returning  again  to  association  work,  it  has  a  peculiar  field  in 
publicity  work  that  is  hard  for  you  to  cover  as  State  officials,  espe- 
cially where  you  are  restricted  by  State  printing  rules  or  by  statute 
fixing  what  you  may  publish.  The  association  can  do  anything  it  has 
iiionev  for,  can  get  the  lowest  rates,  and  is  not  hampered  by  red-tape 
or  oflScial  dignity.  The  State  can  then  purchase  the  material  from 
the  association  at  cost,  thus  receiving  all  advanta^.  Our  association 
issues  colored  pictorial  fire  warnings,  gummed  stickers,  various  illus- 
trated circulars  designed  for  the  general  public,  and  special  cir- 
culars distributed  among  school  children  by  teachers. 

We  also  prepare  copy  for  use  by  other  agencies  at  their  own  initial 
expense,  such  as  drills  on  forest-fire  subjects  to  go  in  State  arbor-day 
bulletins,  arguments  and  precautions  printed  in  time  tables  by  rail- 
road companies  and  in  directories  by  telephone  companies,  forest- 
fire  epigrams  on  checks  used  by  business  houses,  and  all  sorts  of  simi- 
lar publicity  material  printed  by  our  State  foresters,  constituent 
associations,  and  anyone  else  who  will  make  use  of  it.  By  gaining  a 
reputation  for  having  reliable  forest  information  on  tap,  we  find  a 
large  field  in  supplying  clubs,  public  speakers,  State  commissioners, 
and  the  like  with  material  for  addresses  and  reports.  You  will  be 
surprised  by  the  number  of  people  who  will  call  on  you  for  this  if 
you  will  furnish  it  in  attractive  form,  keep  confidence,  and  let  them 
use  it  as  wholly  their  own.  Advertise  the  other  fellow,  not  yourself, 
and  he  will  spread  the  propaganda  at  his  own  expense.  Our  princi- 
ple is  to  do  ourselves  only  what  we  can  not  get  done  in  this  way. 

In  legislative  work  vou  will  find  the  association  of  immense  as- 
sistance to  you.  On  the  other  hand,  its  help  to  private  owners  in 
this  kind  of  work  is  one  of  the  best  arguments  with  which  to  organize 
associations.  The  foundation  principle  of  success  in  forest  legisla- 
tion is  to  have  your  measures  fair  to  all  interests  involved  and  then 
to  enlist  all  interests  in  their  passage  and  execution.  It  is  unfor- 
tunate to  have  a  legislative  movement  pushed  singly  by  either  the 
Federal  service,  a  State  forester,  the  lumberman,  or  the  lay  reformer. 
It  will  seldom  either  be  an  ideal  measure  or  receive  the  necessary 
support. 

With  a  clean  association  of  forest  owners  who  do  useful  things 
themselves  and  are  entitled  to  a  voice,  you  get  a  point  of  view  m 
framing  the  bill  that  safeguards  you  against  any  impractical  features. 
Moreover,  giving  them  a  part  removes  the  inaifference  or  suspicion 
they  mi^t  have  even  if  the  bill  did  not  warrant  it,  and  it  enlists 
their  interest  in  getting  it  through.  The  knowledge  that  they  will 
also  have  a  voice  after  its  passage  makes  them  far  readier  to  accept 
what  otherwise  might  seem  like  dangerous  State  regulation.  Finally, 
they  can  get  behind  a  kind  of  campaign  for  its  passage  that  you,  as 
a  State  official,  are  debarred  from  attempting.  It  is  our  associations' 
personal  and  financial  backing  of  a  whirlwind  campaign  that  passes 
practically  all  of  our  progressive  forest  legislation,  yet  there  is 
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nothing  uncommendable  in  this  from  the  public's  point  of  view, 
because  the  bills  are  also  indorsed  by  the  official  forest  authorities. 

Possibly  your  forest  owners  may  not  see  the  desirability  of  coop- 
erative fire  protection.  Often  they  don't  until  they  have  tried  it. 
Then  talk  to  them  of  the  dangers  of  foolish  compulsory  legislation 
at  any  time  likely  to  be  sprung  by  impractical  reformers,  quote  any 
examples  of  this  as  handwriting  on  the  wall,  and  show  them  that  by 
organization  with  a  useful  purpose  they  will  acquire  a  systematized, 
workable  influence  against  anything  of  the  kind.  There  is  no  better 
way  to  get  a  helpful,  sympathetic  understanding  of  their  industry; 
a  safeguard  in  all  directions,  not  forgetting  taxes.  It  brings  them 
friends  at  court,  as  it  were ;  the  friendship  of  the  State,  the  Forest 
Service,  the  educational  institutions,  and  all  the  mediums  that  in- 
fluence public  conduct.  Once  get  them  together  with  arguments 
like  this  as  well  as  with  talk  of  fire  fighting,  and  in  a  little  while 
they  get  the  spirit  of  the  whole  forest  movement  and  work  with  you 
heartily  in  everything  if  you  deserve  it. 

In  some  States  you  can  not  get  satisfactory  cooperation  with  pri- 
vate owners  in  fire  work,  because  the  law  does  not  provide  for  it. 
This  is  a  good  ground  for  getting  their  organized  help  in  changing 
the  law.  I  maintain  that  every  State  forest  law  should  contain  such 
encouragement;  that  instead  or  contemplating  a  purely  official  system, 
it  should  induce  private  owners  to  get  into  the  game  and,  in  return 
for  consideration  of  their  needs,  work  with  you  to  get  freedom  from 

{)olitics,  practical  efficient  personnel,  spirit  of  mutual  confidence,  and 
ocal  and  technical  familiarity  with  forest  conditions,  in  a  combina- 
tion that  can  not  exist  in  an  exclusively  private.  State,  or  Federal 
system. 

Mr.  Ha  WES.  Gentlemen,  we  are  fortunate  in  securing  the  time  of 
Mr.  George  Otis  Smith,  Director  of  the  United  States  Geological 
Survey,  for  a  few  moments  this  afternoon.  Mr.  Smith  is  here  as  a 
representative  of  the  Kennebec  Valley  Protective  Association,  and 
will  speak  to  us  on  the  work  of  that  association.  I  take  pleasure  in 
introducing  Mr.  Smith. 

Mr.  Smith.  Gentlemen,  I  come  here  somewhat  under  false  pre- 
tenses. I  am  not  an  expert  on  the  matter  of  the  forests  of  Maine. 
I  suppose  there  are  States  in  the  West  whose  forests  I  am  better 
acquainted  with  than  I  am  with  those  of  my  own  State,  where  I  have 
the  privilege  of  paying  taxes  and  having  my  children  spend  their 
summers.  I  was,  however,  one  of  the  organizers  of  the  Kennebec 
Valley  Protective  Association.  As  it  happened,  I  was  in  the  State 
at  the  time  that  the  timberland  owners  or  the  Kennebec  Valley  got 
together  and  perfected  an  organization,  the  principal  purpose  of 
which  is  to  aid  the  State  and  Federal  Governments  in  their  fire-firfit- 
ing  work.  It  is  essentially  a  timberland  owners'  association.  The 
membership  is  based  and  the  right  of  voting  is  based  upon  acreage 
ownership.  The  organization  is  small,  though  representative  of 
large  ownership. 

I  simply  desire  to  call  attention  to  the  fact  that  the  directors  are 
given  large  powers  in  the  matter  of  authorizing  very  informally,  but 
very  effectively,  an  assessment  which  may  amount  to  5  mills  per 
acre.  That  is  simply  an  emergency  measure,  the  purpose  of  the 
association  being  more  to  stand  in  the  background  and  assist  the 
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State  and  the  United  States  officials  in  their  work.  When  there  is 
need  for  a  reserve  being  called  into  the  field  this  association  stands 
ready,  and  its  five  directors  have  the  power  to  vote  very  expeditiously 
money  for  fire  fighting  in  addition  to  that  which  is  available  on  the 
part  of  the  State.  We  trust  that  that  power  of  the  directors  may  not 
have  to  be  exercised,  but  it  is  quick  money  that  they  can  vote,  because 
these  men  are  leaders  in  the  industrial  activities" of  the  State,  and 
they  do  not  have  to  so  to  the  bank  to  get  money ;  their  word  is  enough 
for  the  men  who  will  go  on  the  fighting  line. 

Maine  seems  to  me  to  be  more  comparable  in  these  matters  to  one 
of  the  Western  States  than  any  other  of  the  Eastern  States  for  the 
reason  that  it  is  sparsely  settled.  We  have  about  30,000  square  miles 
in  Maine,  and  the  greater  part  of  it  is  really  wooded,  even  in  the 
southwestern  portions  of  the  State. 

The  northern  half  of  the  State  is  densely  wooded  and  practically 
unpopulated.  Piscataquis  County,  which  lies  in  the  central  portion 
of  the  State,  has  a  population  of  a  little  over  5  per  square  mile, 
whereas  our  country  as  a  whole  has  31  per  square  mile.  So  the  con- 
ditions are  altogether  diflTerent  from  what  they  are  in  the  old  State 
of  Massachusetts.  I  believe,  however,  that  the  lookout  service  is  quite 
similar.  While  I  can  not  speak  authoritatively  regarding  the  present 
method  of  establishing  these  lookouts,  I  remember  when  the  first 
ones  were  established,  which  happened  to  be  in  the  Kennebec  Valley. 
The  procedure  was  for  the  landowners  of  certain  areas  to  get  together 
and  meet  the  expenses  of  erecting  shelter  and  putting  in  the  telephone 
line.  Then  the  State  would  step  forward  ana  take  on  the  upkeep  of 
the  station. 

There  are  now  28  lookout  stations,  all  located  in  the  Maine  forestry 
district,  whichVincludes  the  wild  lands  of  the  State.  Emergency  tool 
boxes  are  distributed  over  this  district  at  advantageous  points.  They 
are  similar,  I  suppose,  to  what  you  have  in  the  other  States,  the  equip- 
ment being  from  1  to  2  dozen  tools,  or  in  some  cases  5  or  10  dozen. 

I  believe  we  can  not  lean  too  heavily  upon  the  work  of  the  Federal 
and  State  Governments.  While  their  work  must  be  carried  on  in  a 
way  adapted  to  normal  conditions^  in  time  of  war  the  reserves  must 
be  called  out,  and  this  association  is  like  the  organized  militia  of  the 
State — ready  to  go  to  the  assistance  of  the  standing  Army. 

E.  C.  HiBST,  State  forester  of  New  Hampshire,  followed  Mr.  Smith. 

Gentlemen  :  I  will  take  this  subject  up  under  two  heads,  coopera- 
tion with  (1)  large  owners  and  (2)  small  owners. 

Cooperation  with  the  large  owners  in  New  Hampshire  is  confined 
almost  entirely  to  an  association  formed  two  years  ago.  This  asso- 
ciation was  the  first  one  of  its  kind  in  the  East.  About  three  years 
ago  the  State  forestry  commission  called  a  meeting  of  the  large  timber- 
land  owners  of  the  White  Mountain  region  to  discuss  fire  protection. 
Mr.  Cox,  who  was  then  in  the  Forest  Service,  came  up  and  spoke  to 
us  on  how  the  Government  cooperates  with  fire  protective  associa- 
tions in  the  West.  At  that  time  most  of  the  owners  did  not  think 
it  necessary  to  organize  for  fire  protection.  Most  of  them  were  will- 
ing to  do  something^  but  felt  that  the  best  way  was  for  each  owner  to 
turn  over  the  amount  of  money  he  was  willing  to  expend  each  year 
directly  to  the  State  forester  and  let  him  use  the  funds,  together  with 
the  State  appropriation,  to  the  best  advantage. 
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At  that  meeting  the  timberland  owners  present  subscribed  about 
$5,000.  and  gave  it  to  the  State  forester  for  the  building  of  mountain 
lookout  stations.  During  the  summer  of  1910  nine  stations  were 
built  and  operated.  At  the  end  of  the  fire  season  the  owners  who 
had  contributed  held  another  meeting  and  the  State  forester  reported 
how  their  funds  had  been  used.  It  was  then  decided  that  the  owners 
could  best  cooperate  with  the  State  through  an  organized  associa- 
tion, and  the  New  Hampshire  Timberland  Owners  Association  was 
later  formed  and  incorporated.  Some  of  those  who  went  into  it  did 
not  think  it  would  be  permanent.  However,  during  the  first  year  of 
field  work  the  association  demonstrated  its  usefulness  pretty  clearly, 
and  I  do  not  believe  there  are  any  members  now  who  could  be  driven 
out  of  it. 

I  have  here  a  map  which  shows  how  our  fire-protective  system 
operates.  The  black  lines  indicate  the  fire  districts;  there  are  four 
of  them,  each  supervised  by  a  district  chief  employed  by  the  State. 
The  Weeks  law  cooperative  area  is  within  the  three  northern  dis- 
tricts, as  also  is  most  of  the  land  of  the  association  owners.  In 
1911  New  Hampshire  experienced  the  most  dangerous  fire  vear  on 
record.  In  the  three  northern  districts,  where  most  of  the  wild 
lands  are  located,  there  was  very  little  fire  damage,  due  to  the 
cooperative  system  which  had  been  worked  out  between  the  Gov- 
ernment, the  State,  the  towns,  and  the  timberland  owners.  In  the 
southern  district,  however,  which  is  largely  a  wood-lot  country,  and 
in  which  we  have  heretofore  not  expected  serious  fires,  there  was 
more  damage  than  in  the  other  three  districts  together.  This  at 
once  shows  the  benefits  of  cooperation  and  indicates  that  it  must 
be  extended  into  the  sduthem  wood-lot  region. 

The  work  of  the  timberland  owners'  association  is  divided  into 
patrol,  lookouts,  and  education.  Early  in  the  spring,  as  soon  as 
we  find  out  just  what  money  the  State  can  spend  on  fire  protection, 
and  as  soon  as  our  agreement  is  completed  with  the  Federal  Gov- 
ernment, the  forester  for  the  association,  Mr.  Billard,  and  I  get 
together  for  a  conference.  I  prepare  a  State  and  Federal  budget  for 
the  fire  season,  and  he  plans  the  association  work  to  supplement 
and  strengthen  the  State  and  Federal  work.  He  tries  to  spend  the 
association's  money,  as  nearly  as  he  can,  in  the  regions  from  which 
he  derives  the  revenue.  The  association  members  assess  themselves 
1  cent  an  acre  a  year,  which  may  be  increased  in  case  of  emergency, 
and  he  tries  to  ^ve  each  locality  adequate  or  proportional  pro- 
tection. By  puttmg  a  little  money  in  the  form  of  patrol,  or  trail 
building,  or  something  of  that  kind,  into  the  different  localities 
from  which  he  gets  revenue,  he  can  secure  more  members.  The 
Federal  Government  has  purchased  72,000  acres  in  the  White  Moun- 
tains proper,  which  was  formerly  association  land,  but  Mr.  Billard 
has  been  able  to  get  enough  additional  members  to  offset  that  pur- 
chase, so  that  there  will  be  just  as  much  land  in  the  association  next 
year  as  there  was  before. 

The  greatest  value  of  the  association's  patrol  service  is  that  it 
is  so  very  elastic.  In  1911  our  agreement  with  the  Forest  Service 
for  the  Weeks  law  patrolmen  did  not  go  into  effect  until  June  2, 
but  we  had  had  fires  in  the  mountain  region  as  early  as  April  30. 
The  association  stepped  in  and  hired  about  75  patrolmen,  doubling 
the  force  on  Sundays  and  holidays.    This  filled  in  a  gap  when  we 
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would  otherwise  have  had  inadequate  protection.  Throughout  the 
summer  Mr.  Billard  aims  to  keep  on  a  small  number  of  permanent 
patrolmen,  but  can  expand  the  field  force  quickly  if  necessary.  He 
usually  takes  this  up  through  the  town  fire  warden,  visiting  each 
one  in  the  spring  and  making  the  arrangements.  The  warden  is 
^ven  the  first  chance  at  the  patrol  job,  and  this  keeps  him  interested 
in  the  association's  work.  It  he  does  not  want  to  do  the  patrolling 
himself,  he  usually  hires  somebody  near  by  and  keeps  a  watch  on  him. 

The  association  has  also  been  able  to  extend  the  State  work  a 
great  deal.  The  lookout  stations  it  first  built  have  been  taken  over 
By  the  State  through  a  special  appropriation  made  for  the  purpose. 
It  would  have  been  very  difficult  to  ffet  a  bill  through  the  legisla- 
ture to  establish  lookout  stations  witnout  first  demonstrating  their 
usefulness,  and  the'  association  enabled  us  to  do  this.  Last  year 
it  built  additional  stations,  which  we  hope  to  take  over  at  this 
coming  session  of  the  legislature,  and  continue  that  policy  until  the 
whole  State  is  covered  with  as  many  lookout  stations  as  are  needed. 

In  addition  to  building  the  stations,  the  association  built  a  num- 
ber of  telephone  lines  into  dangerous  localities  and  along  patrol 
routes.  In  some  cases  it  has  been  possible  to  repair  and  use  old 
lines  abandoned  by  lumber  companies,  which  were  formerly  used 
along  driving-streams  or  for  connecting  camps.  In  this  way  they 
have  built  new  or  reconstructed  about  100  miles  of  telephone  line. 

The  association  also  does  a  great  deal  of  educational  work.  Mr. 
Billard  plans  to  be  in  Concord  all  the  time  the  legislature  is  in  ses- 
sion to  appear  before  committees  and  explain  legislative  measures 
to  members  individually. 

I  am  not  able  to  give  so  favorable  a  report  from  New  Hampshire 
on  cooperation  with  the  small  owners.  Since  we  get  such  good 
results  m  the  mountain  region,  where  we  secure  effective  cooperation, 
it  is  clear  that  in  the  rest  of  the  State  we  have  got  to  make  the  State 
or  the  local  communities  or  the  private  owners  do  more.  I  do  not 
see  how  we  are  going  to  get  these  small  wood-lot  owners  together  in 
an  organization. 

It  is  possible  we  may  be  able  to  work  it  out  on  a  town  basis.  We 
have  a  pretty  good  set  of  fire  wardens,  and  it  has  taken  quite  a  while 
to  get  them.  Most  of  them  are  willing  to  do  a  great  deal  in  the  way 
of  local  organization.  We  are  following  up  the  warden  appoint- 
ments by  sending  our  district  chiefs  around  to  each  town  and  having 
them  get  in  touch  with  woodland  owners.  The  town  warden  has 
furnished  us  with  lists  of  all  the  persons  in  each  town  who  own  any 
^oodland  to  speak  of,  and  the  district  chief,  as  he  has  time,  makes 
it  his  business  to  visit  them.  If  he  finds  a  place  on  a  hill  where  some 
^ne  is  living  who  has  a  telephone  and  can  look  over  considerable 
comitry,  he  goes  there  and  makes  arrangements  for  the  owner  to 
report  fires  to  the  warden,  and  leaves  a  list  of  town  fire  wardens 
and  deputies  in  the  vicinity,  with  their  telephone  numbers.  There 
may  not  .be  a  great  many  fires  reported  from  such  places,  but  it 
spreads  the  information  of  fire  protection  throughout  the  town. 
Then  if  there  is  anybody  who  has  been  employed  and  owns  tools  that 
can  be  used  for  fire  fighting,  the  district  chief  makes  an  arrangement 
with  him  to  furnish  these  men  and  tools  in  case  of  fire.  I  am  in- 
clined to  believe  that  it  is  along  that  line  that  we  will  have  to  work 
for  cooperation  with  the  owners  in  the  wood-lot  regions.    Perhaps 
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by  organizing  local  forestry  societies,  like  the  Society  for  the  Pro- 
tection of  New  Hampshire  Forests  is  doing,  we  may  develop  volun- 
teer forest-fire  companies  in  the  rural  towns.  In  that  way  I  think 
.we  can  build  up  some  kind  of  an  effective  cooperation  with  the  small 
owners,  but  I  rather  doubt  whether  we  can  go  as  far  as  getting  them 
to  pay  any  assessment  on  their  timberland  :for  fire  protection. 

DISCUSSION. 

Mr.  Peters.  I  would  like  Mr.  Hirst  to  explain  why  we  made  Mr. 
Billard,  the  forester  of  the  New  Hampshire  Protective  Association, 
a  collaborator  in  the  Forest  Service. 

Mr.  Hirst.  I  requested  his  appointment  because  he  is  in  the  field 
nearly  all  the  time  looking  after  his  own  men.  In  1911  we  found 
that  the  Federal  men  to  whom  he  would  give  suggestions  did  not 
really  know  whether  they  were  under  him  or  not.  Now,  however, 
that  he  is  appointed  a  collaborator  in  the  Forest  Service,  we  place  in 
the  fire  budget  to  each  district  chief  a  notice  that  Mr.  Billard  is  in 
charge  of  field  work  in  the  absence  of  the  State  forester.  It  gives 
one  more  man,  who  is  in  the  field  considerably,  authority  over  the 
patrolmen. 

Mr.  Ha  WES.  Does  the  Forest  Service  take  the  stand  that  in  any 
case  where  a  cooperative  organization  is  formed  the  forester  in 
charge  will  be  appointed  a  collaborator? 

Mr.  Peters.  Yes ;  to  a  reasonable  extent,  provided  his  appointment 
would  further  the  effectiveness  of  the  work.  For  example,  in  Idaho 
there  are  five  collaborators,  including  the  commissioner  of  the  State 
land  ofiice  and  the  chief  fire  warden  of  each  of  four  timber  protective 
associations.  Under  the  law  the  State  as  a  timberland  owner  is 
authorized  to  cooperate  with  other  owners,  and  it  does  this  through 
these  four  associations. 

Mr.  Cox.  I  would  like  to  ask  Mr.  Hirst  if  the  association  members 
pay  on  a  basis  of  total  acreage  or  of  only  uncut  timberland  ? 

Mr.  Hirst.  Total  acreage,  including  cut-over  land. 

Mr.  Ha  WES.  I  will  ask  Mr.  Cox  to  speak  of  his  experience  in  secur- 
ing cooperation  from  private  owners  m  Minnesota. 

Mr.  Cox.  We  have  not  had  so  very  much  cooperation  with  the 
lumber  companies.  As  I  have  already  said,  they  have  their  camp 
watchers,  and  some  companies  have  put  on  a  number  of  patrolmen  in 
addition.  The  iron  companies  which  have  large  holdings  in  north- 
eastern Minnesota,  especially  the  steel  trust,  have  a  regular  forest 
service  of  their  own.  They  cooperate  with  us  very  fully,  putting 
their  men  under  our  district  rangers  to  a  certain  extent,  but  they,  too, 
have  what  might  be  called  district  rangers.  We  feel  that  the  lumber 
companies  are  doing  almost  enough  in  looking  after  the  disposal  of 
their  slash,  and  that  it  is  up  to  the  State  to  look  after  the  patrol  work. 
In  meeting  the  slash  requirements,  which  are  very  stringent,  the 
companies  are  paying  the  equivalent  of  $300,000  a  year  for  fire  pro- 
tection, so  we  reel  that  they  should  not  be  called  upon  to  contribute 
%''ery  heavily  in  the  matter  of  patrol. 

Mr.  Ha  WES.  Mr.  Wilber,  what  have  you  to  say  on  this  subject? 

Mr.  Wilber.  We  have  not  been  able  to  secure  any  private  coopera- 
tion to  speak  of  in  North  Jersey.  The  only  people  we  can  turn  to 
are  those  owning  large  estates,  many  of  whom  have  their  own  pro- 
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tectiye  systems,  which  they  consider  better  thau  ours.  I  have  been 
trying  for  18  months  to  get  some  sort  of  cooperation  on  one  property 
in  induing  a  lookout  on  a  high  mountain.  It  will  entail  on  the 
part  of  the  owners  the  expense  of  building  probably  half  a  mile  of 
telephone  line,  but  they  can  not  see  the  advantage  of  it.  These 
owners  are,  for  the  most  part,  satisfied  with  thines  as  they  are.  On 
the  wood-lot  proposition  I  agree  with  Mr.  Hirst,  tnat  it  is  exceedingly 
difficult  to  bnngthese  people  together. 

Mr.  AiX£N.  Where  you  have  had  this  difficulty  in  any  association, 
may  I  ask  whether  the  small  man  has  had  an  equal  vote?  How  is 
that  in  New  Hampshire? 

Mr.  HiBST.  In  the  New  Hampshire  association  every  man  has  an 
equal  vote.  That  policy  was  adopted  in  order  to  bring  the  small 
owner  in. 

Mr.  AixEN.  It  helps  to  allow  the  small  man  equal  vote;  that  is,  to 
make  membership  privileges  uniform  without  regard  to  acreage.  He 
then  takes  more  interest  and  is  less  apt  to  fear  he  will  not  be  looked 
after  as  well  as  large  contributors.    All  our  associations  do  this. 

Mr.  WiLBEB.  I  would  like  to  ask  Mr.  Allen  whether  in  organizing 
an  association  he  thinks  it  should  be  whoUv  private,  with  a  private 
individual  to  handle  it,  or  could  the  State  forester  handle  it  ? 

Mr.  AiXEN.  It  would  depend  considerably  upon  existing  sentiment 
and  upon  the  confidence  in  the  State  office  of  those  who  would  be 
involved.  Generally  speaking,  however,  I  should  prefer  to  see  the 
timber  people  feel  that  they  were  doing  the  work,  so  as  to  insure 
their  own  mterest,  but  have  the  association  cooperate  with  the  State 
very  closely.  It  would  not  be  so  strong  with  the  public  if  it  didn't, 
nor  would  you  feel  so  safe  with  it  On  the  other  hand,  in  getting  effi- 
ciency^ in  the  woods  through  good  men  well  handled  a  private  organi- 
zation* has  an  advantage  over  the  State  forester.  It  is  closer  to  the 
job  and  free  from  politics.  It  can  insist  on  getting  maximum  results 
from  every  dollar  spent.  And  why  should  the  State  forester  have 
to  spend  valuable  time  supervising  and  inspecting  men  doing  things 
which  the  local  owners  have  just  as  much  interest  in  and  will  look 
after  as  well  or  better?  Is  it  not  better  for  him  to  be  relieved,  where 
possible,  and  have  more  opportunity  to  work  where  he  can  not  get 
such  help?  I  think  every  element,  public  and  private,  has  a  duty 
and  responsibility  in  forest  preservation  and  that  the  task  should 
be  divided  fairly  and  to  insure  that  each  contributes  its  special 
efficency. 

Mr.  Ha  WES.  I  would  like  Mr.  Allen  to  say  something  to  us  about 
the  development  of  specialists  by  fire  associations. 

Mr.  Allen.  This  has  been  one  of  our  great  opportunities.  Being 
free  from  the  miscellaneous  administrative  duties  that  take  so  much 
of  most  State  and  Federal  forest  officers'  time,  we  can  detail  men  to 
particular  lines  exclusively  and  make  them  highly  proficient. 

For  example,  one  of  our  great  problems  is  the  disposal  of  slash. 
In  red-fir  lumbering  there  is  no  selection  cutting,  leaving  a  thinned 
stand  to  protect,  but  we  cut  clean  and  bum  the  slashing  in  order  to 
reduce  risk  and  facilitate  reproduction.  This  is  required  by  law. 
While  approving  of  the  principle,  few  lumbermen  really  like  to  touch 
the  match  to  slash,  especially  when  it  is  dry  enough  to  bum.  To  do 
it  both  safely  and  effectively  requires  more  experience  than  he  gets  in 
his  own  operations.    So  the  associations  develop  expert  slash  burners. 
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who  work  at  this  exclusively  during  portions  of  the  year,  burning 
many  thousands  of  acres  under  varying  conditions,  and  are  able  to 
decide  when  it  is  safe  and  what  precautions  are  necessary.  They 
relieve  the  individual  operator  of  the  responsibility,  and  it  is  such 
assurance  that  the  work  will  be  reflated  by  experts  that  makes 
lumbermen  accept  what  might  otherwise  be  dangerous  legislation. 

It  is  much  the  same  with  spark-arrester  laws.  Operators  are  glad 
to  have  them  when  they  feel  that  enforcement  will  be  largely  in  the 
hands  of  association  engine  inspectors  who  know  the  subject  in  a 
practical  way. 

There  are  other  things  a  strong  association  seems  to  be  able  to  ac- 
complish better  than  State  or  Government.  Patrol  and  the  use  of  oil 
fuel  by  railroads  would  not  be  as  far  along  in  the  West  were  it  not 
that  the  associations  include  big  shippers  and  men  of  wide  business 
injBuence  who  can  get  the  ear  of  railroad  officials.  I  do  not  think 
the  Forest  Service  could  have  had  the  Army  ordered  into  fire  work 
in  1910,  but  when  our  alliance  of  associations,  themselves  spending 
$700,000  that  year,  telegraphed  the  President,  departmental  prestige 
or  jealously  had  no  bearing. 

So  in  trying  to  form  private  associations  in  your  States,  show  the 
timber  owner  that  this  is  the  way  to  get  a  voice  in  all  tnings  that 
affect  him,  and  thus  to  safeguard  himself  against  compulsory  legisla- 
tion that  might  be  dangerous  if  enforced  wholly  by  impractical  men. 
He  will  be  a  tremendous  help  in  getting  things  you  can  not  get  alone 
as  State  officials. 

RAILROAD  COOPERATION. 

W.  O.  FiLLEY,  State  forester  of  Connecticut,  opened  the  discussion 

of  this  subject,  as  follows: 

Gentlemen  :  Connecticut  is  primarily  a  manufacturing  State,  but 
the  agricultural  interests  run  a  pretty  close  second.  Less  than  one- 
half  of  the  State's  area  is  suitable  for  cultivation,  and  nearly  all  the 
remainder  is  beter  adapted  to  the  raising  of  trees  than  any  other 
crop.  In  handling  the  forest  land  the  largest  factor  is  the  fire  prob- 
lem, and  in  studying  this  problem  during  Sie  last  eight  vears  we  have 
found  that  the  railroads  cause  the  largest  number  of  fires.  During 
the  last"  four  years  the  railroads  have  been  responsible  for  about  one- 
third  of  all  the  forest  fires  in  the  State.  So  we  have  tried  to  get  the 
railroads  to  cooperate  voluntarily  by  means  of  patrol.  In  1908  Mr. 
Hawes,  the  State  forester,  made  an  arrangement  with  one  of  the  rail- 
road companies  providing  for  a  patrol  along  a  certain  section  of 
track  for  a  period  of  three  weeks  or  a  month.  Although  the  practical 
value  of  the  patrol  was  clearly  demonstrated  to  the  rauroad,  we  could 
not  persuade  the  company  to  take  tlie  matter  up  voluntarily.  A  little 
later  State  Forester  Spring  prepared  a  bill  for  the  legislature  which 
would  have  made  patrol  compulsory  on  the  part  of  the  railroads, 
upon  instruction  from  the  State  forester.  The  railroads  were  op- 
posed to  any  such  measure,  and  they  offered  a  substitute  making 
themselves  liable  for  the  cost  of  fighting  fires  which  they  started. 
This  seemed  worth  while  accepting,  and  K)r  the  time  being  we  drop- 
ped the  idea  of  compulsory  patrol.  The  measure  was  enacted  into 
law  in  the  summer  of  1911.  If  it  had  been  in  effect  in  the  spring 
thousands  of  dollars  would  have  been  saved,  which  were  paid  by  the 
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State  and  towns  in  fighting  fires.    That  was  the  most  serious  forest 
fire  vear  we  have  ever  had. 

The  only  other  law  in  the  State  relating  to  forest-fire  work  by  the 
railroads  is  one  which  makes  them  liable  lor  damages  caused  by  fires 
they  start  Although  we  have  only  about  1,500,000  acres  of  forest 
land,  about  65,000  acres  of  that  area  were  burned  over  in  1911,  almost 
all  of  it  in  the  spring.  Thirty-three  per  cent  of  the  fires  and  nearly 
33  per  cent  of  the  damage  were  caused  by  railroads. 

Those  of  you  who  are  familiar  with  Connecticut  know  that  the 
valley  through  the  center  of  the  State  is  largely  agricultural  land, 
and  tne  forest  land  is  in  the  shape  of  small  wood  lots.  The  conditions 
are  similar  to  those  of  many  portions  of  New  Jersey,  Maryland,  and 
Massachusetts.  The  hilly  areas  in  the  eastern  and  western  parts  of 
the  State  are  pretty  thoroughly  cut  up  with  deep  valleys,  and  the 
railroads  nm  through  them  or  cut  through  the  hills.  The  hills  are 
usually  well  covered  with  forest  growth ;  in  fact,  there  are  extensive 
tracts  of  unbroken  woodland,  and  the  railroad  fires  occur  almost  en- 
tirely in  the  hill  sections.  Therefore  we  can  reduce  the  railroad 
problem  to  a  very  small  area  if  we  can  get  the  railroads  to  see  that 
those  sections  must  be  attended  to. 

Last  year  we  used  the  Weeks  law  funds  for  railroad  patrol,  be- 
cause we  felt  that  its  use  for  this  purpose  would  give  the  most  satis- 
factory results.  We  wanted  information  and  data  which  we  could 
present  to  the  railroads  in  regard  to  patrols.  Although  in  1912 
there  was  a  comparatively  wet  spring,  and  we  had  only  250  fires  as 
against  over  800  in  the  spring  of  1911,  yet  43  per  cent  of  the  fires 
in  1912  were  due  to  the  railroads  as  against  33  per  cent  in  1911.  I 
think  next  year  we  shall  be  able  to  get  from  the  railroads  the  co- 
operation for  which  we  have  been  working  so  long.  I  do  not  feel 
we  need  any  law  compelling  patrol,  for  I  think  we  can  get  the  help 
of  the  railroads  in  this  matter  without  compulsion.  If  we  can  get 
them  to  patrol  voluntarily,  it  will  produce  a  better  cooperative  spirit 
between  the  railroads  and  ourselves.  They  already  cooperate  with 
us  to  the  extent  that  when  we  report  the  right  of  way  in  bad  condi- 
tion they  usually  clear  it  pretty  well ;  and  they  issue  general  instruc- 
tions to  their  section  foremen  to  cooperate  with  our  fire  wardens  in 
every  way  possible.  The  section  hands  in  some  parts  of  the  State  do 
very  well,  while  in  other  parts  their  cooperation  is  rather  perfunc- 
tory, and  for  the  least  excuse  they  shirk  it.  It  depends  entirely  on  the 
foreman.  So  far  as  the  higher  officials  are  concerned,  the  instructions 
are  clear. 

Conditions  as  regards  the  motive  power  of  the  railroads  are  going 
to  change  in  Connecticut  greatly  during  the  neict  few  years.  The 
New  York  &  New  Haven  section  is  bemg  electrified  now,  and  the 
Hartford  section  will  be  electrified  later  on.  Therefore  it  is  only  a 
matter  of  a  few  years  when  fire  danger  from  railroads  in  the  State 
will  be  greatly  reduced.  Yet  it  may  be  advisable  for  us  in  Connecti- 
cut to  have  a  law  compelling  inspection  of  the  locomotives,  because 
it  seems  to  me  patrol  work  is  not  getting  to  the  bottom  of  the  trouble. 
We  ought  to  go  further  back  than  that  and  eliminate  the  cause  of 
fires.  Our  patrols  have  reported  defective  locomotives,  and  we  have 
notified  the  motive  department  of  the  railroad  of  their  numbers.  In 
some  cases  the  locomotives  have  been  taken  off,  but  when  returned  to 
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service  they  seem  to  set  just  as  many  fires  as  before.    We  have  no 
power  to  compel  them  to  repair  locomotives  at  present. 

I  want  to  say  that  Massachusetts,  being  next  door  and  having  more 
stringent  laws  than  Connecticut,  helps  us  quite  a  little.  The  attitude 
of  the  railroad  companies  has  changed  considerably  because  of  the 
fact  that  they  are  required  to  take  precautions  in  itfassachusetts. 

DISCUSSION. 

Mr.  Allen.  You  have  a  spark-arrester  clause? 

Mr.  FiLLEY.  No;  but  the  locomotives  are  equippea  with  spark 
arresters,  and  these  are  what  we  record  as  being  out  of  order. 

Mr.  HuTCHiNS.  I  think  you  will  find  the  worst  trouble  comes  from 
the  ash  pans.  The  New  York.  New  Haven  &  Hartford's  are  in  very 
poor  shape. 

Mr.  Fillet.  I  know  that  much  trouble  comes  from  the  ash  pan. 
However,  fires  often  occur  in  cuts  where  the  sparks  are  thrown  up 
on  the  bank,  and,  in  such  cases  the  spark  arrester  must  be  to  blame. 

Mr.  Gaskill.  The  question  T  want  to  ask  is  directl}^  the  contrary 
to  that  which  has  just  been  propounded.  Why  should  the  State  take 
up  the  question  of  spark  arresters  or  ash  pans?  In  my  experience, 
wiich  has  not  been  confined  to  New  Jersey  entirely,  it  has  been  dem- 
onstrated pretty  conclusively  that  such  a  provision  of  law  affords  a 
refuge  behind  which  the  railroad  companies  can  secure  immunity 
against  claims  for  damages.  Precedents  and  deciaons  in  New  Jersey, 
at  least,  are  almost  all  to  the  effect  that  compliance  with  any  such  re- 
quirement absolves  the  company  from  consequential  damages. 

Now,  we  absolutely  weaken  our  position,  in  my  opinion,  by  impos- 
ing  any  such  requirement  upon  the  companies.  I  can  go  one  step 
further,  in  personal  experience,  if  you  like.  In  discussing  the  ori^n 
of  a  large  number  of  fires  along  one  of  our  railroads  with  a  chief 
engineer,  we  went  into  the  question  of  the  efficiency  of  spark  ar- 
resters— we  all  know  what  that  is,  more  or  less — and  he  stated  frankly 
and  clearly  that  thev  do  not  do  and  can  not  do  what  is  claimed  for 
them.  Finally  I  saidi, "  Will  your  company  agree  to  the  repeal  of  that 
clause  in  our  railroad  law  ? ''  He  said,  "  No; "  they  preferred  to  let 
it  stand. 

Mr.  Pettis.  I  can  hardly  agree  with  Mr.  Gaskill.  I  will  agree  to 
this  extent :  That  I  believe  the  railroads  are  glad  to  have  inspection, 
provided  it  is  done  by  competent  men,  for  the  reason  that  it  relieves 
them  of  that  much  expense.  On  the  other  hand,  when  it  comes  to 
a  question  of  proof  that  they  caused  a  fire,  I  think  we  are  in  a  far 
better  position.  In  other  words,  if  our  inspections  are  thorough 
enough,  we  know  the  condition  the  engines  are  in.  At  the  present 
time  we  have  a  case  as  the  result  of  a  fire  by  the  Erie  Railroad  C!o. 
The  inspection  of  three  engines,  one  of  which  caused  the  fires,  were 
all  made  about  three  or  four  days  before,  and  all  of  the  engines  were 
found  to  be  in  bad  shape.  I  believe  if  this  inspection  had  not  been 
made  we  would  have  had  trouble  in  trying  to  make  a  jury  believe  the 
fires  were  caused  by  defective  spark  arresters. 

Mr.  Gaskill.  May  I  contribute  one  piece  of  information  which 
I  have  found  is  news  to  a  number  of  men?  It  is  to  the  effect  that 
the  harder  the  coal  the  more  readily  are  fire-bearing  sparks  likely 
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to  be  discharged  through  a  standard  spark  arrester.  It  is  easy  to 
nnderstaiid  wny.  The  softer  coals,  the  bituminous  and  semibitumi- 
nous,  coke  quickly  and  exhaust  themselves  rapidly.  They  frequently 
expand  after  gomg  through  the  screen,  and  when  thrown  up  into 
the  air  they  flare  up,  but  strike  the  ground  practically  dead.  On 
the  contrary,  take  anthracite  as  the  extreme  of  the  hard  coals,  and 
yon  will  find  that  small  sparks  can  be  discharged  through  the  screen 
of  an  ordinary  arrester,  and  yet  those  small  sparks  will  reach  the 

Cund  in  a  condition  capable  of  setting  fires.    In  other  words,  I  have 
nd  that  fires  in  many  cases  come  from  the  small  brands,  not  from 
the  big  ones. 

F.  "W.  Rane,  State  forester  of  Massachusetts,  was  then  called  upon 
to  tell  how  his  department  is  solving  the  railroad  fire  problem. 

Gentleicen  :  When  I  went  to  Massachusetts  six  years  ago  we  did 
not  have  a  single  statute  on  our  books  with  regard  to  the  regulation 
of  spark  arresters  on  railroad  engines  or  anything  else  relative  to 
fires  set  by  railroads.  I  think  that  in  all  probability  more  real  gain 
has  been  made  in  the  past  two  years  than  in  any  previous  time.  This 
has  been  due  to  the  ract  that  we  have  a  specialist  in  Massachusetts, 
in  Mr.  Hutchins,  who  had  had  a  lot  of  experience  in  New  York  with 
railroads  before  he  came  to  us. 

I  secured  a  law  whereby  we  compelled  the  railroads  to  have  spark 
arresters  on  engines,  but  the  enforcement  of  the  law  was  put  into 
the  hands  of  the  railroad  commission,  because  we  thought  it  would 
be  easy  for  them  to  enforce  it.  When  Mr.  Hutchins  was  employed 
and  we  began  to  look  into  matters  more  thoroughly,  it  was  found 
that  the  spark  arresters  on  the  engines  were  in  very  fair  condition, 
and  that  the  cause  of  fires  was  largely  a  question  of  defective  ash 
pans,  a  thing  the  railroad  officials  and  their  engineers  apparently 
did  not  know  much  about. 

It  has  been  a  process  of  education  with  me,  and  I  am  sure  it  has 
been  with  the  railroads.  Recently  each  railroad  has  placed  a  man 
in  charge  of  this  special  work.  The  master  mechanic  is  constantly 
going  over  his  engines  in  the  different  companies.  It  is  not  a  ques- 
tion of  Massachusetts  alone.  The  New  York,  New  Haven  &  Hartford 
runs  through  Connecticut  and  the  Boston  &  Maine  is  in  every  other 
New  England  State.  It  is  not  a  question  of  just  one  State  looking 
the  matter  up,  but  of  all  pulling  together.  Last  year  we  had  a  splen- 
did record  so  far  as  railroad  fires  were  concerned.  About  a  year 
ago  the  Boston  &  Maine  Railroad  appointed  Mr.  E.  A.  Ryder,  a  man 
experienced  in  the  business,  to  have  charge  of  the  work.  Mr.  Ryder 
has  gone  into  the  matter  of  forest-fire  protection  and  is  an  expert 
on  that  question  to-day.  The  report  that  he  sends  in  to  us  in  regard 
to  fires  in  Massachusetts  is  a  masterpiece.  Every  single  fire  that  has 
occurred,  big  or  little,  has  been  reported  by  the  railroad.  He  goes, 
therefore,  even  beyond  the  reports  that  come  principally  from  our 
forest  wardens  in  the  various  sections.  This  shows  that  if  the  rail- 
roads want  to  cooperate  they  can,  and  I  think  it  has  been  demon- 
strated sufficiently,  and  will  be  through  Mr.  Ryder's  report,  that  they 
can  not  afford  to  do  otherwise  than  to  have  a  man  of  this  type  in 
their  employ. 

Our  experience  last  year  was  very  satisfactory  until  within  six 
weeks  ago,  when  all  at  once  fires  began  to  break  out  in  one  district. 
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and  we  seemed  to  be  returning  to  1911  conditions,  so  Mr.  HutcLins 
concentrated  his  men  there.  We  have  three  automobiles  now.  so  that 
our  men  can  go  from  place  to  place  quickly.  They  found  upon  in- 
vestigation that  a  large  percentage  of  these  fires  were  caused  by 
defective  ash  pans  and  front  ends.  I  took  the  matter  up  with  the 
railroad  commission,  and  found  that  they  did  not  feel  that  they  had 
sufficient  authority  to  give  us  permission  to  examine  the  engines,  so 
we  drew  up  a  tentative  bill.  We  said  we  were  going  to  propose  to 
the  legislature  that  we  be  given  more  authority,  but  I  thought  it 
would  not  be  necessary  to  go  to  the  legislature  for  an  act  of  that 
kind  if  the  railroads  wanted  to  take  hold  and  cooperate.  The  rail- 
road commission  thereupon  called  a  meeting  about  a  month  ago  of 
all  the  railroads  that  come  into  Boston,  and  we  got  together  and 
had  the  most  satisfactory  meeting  we  have  ever  had.  T^e  very  fact 
I  hat  Mr.  Hutchins  knows  what  he  is  talking  about,  and  knew  some- 
thing about  the  engines,  and  the  fact  also  that  the  railroad  commis- 
sion put  a  man  on  the  work  as  their  deputy — ^he  is  an  ex-engineer 
and  also  has  gone  to  the  bottom  of  things  and  can  give  them  informa- 
tion— lead  toward  the  point  we  are  aiming  for.  The  railroad  people 
who  came  to  the  conference  told  us  how  many  engines  they  had  re- 
modeled last  summer,  how  many  they  have  to  remodel,  and  liow  many 
weeks  it  is  going  to  take  them  to  get  the  rest  of  them  remodeled. 
They  have  a  feelmg  that  they  are  going  to  handle  the  problem.  At 
the  last  meeing  the  State  fire  warden  and  his  four  deputies  were 
allowed  the  privilege  of  inspecting  all  locomotives  on  the  different 
roads.  The  railroad  officials  preferred  to  grant  this  request  rather 
than  to  have  us  ask  for  extra  legislation  covering  the  insx)ection  of 
locomotives.  Therefore,  I  think  flie  thing  for  us  to  do  is  to  cooperate 
with  the  railroads  and  not  ask  too  much  legislation,  and  in  that  way 
I  believe  we  can  bring  the  present  difficult  matter  under  control. 

Mr.  Peters  followed  Mr.  Rane's  address  with  the  reading  of  a 
paper  from  E.  M.  Griffith,  State  forester  of  Wisconsin,  who  was 
unable  to  be  present. 

Gentlemen:  Our  legislature  of  1911  gave  Wisconsin  one  of  the 
strongest  and  most  practical  laws  in  the  country  for  reducing  the 
number  of  forest  fires  set  by  railway  locomotives,  donkey,  traction, 
and  portable  engines.  The  following  provisions  of  the  law  are 
worthy  of  special  note : 

(1)  Between  March  1  and  December  1  all  logging  locomotives, 
donkey,  traction,  or  portable  engines  which  are  operated  in,  through, 
or  near  forest,  brush,  or  grass  land  and  which  do  not  burn  oil  as  fuel 
must  be  equipped  with  screens  or  wire  netting  on  top  of  the  smoke- 
stack so  constructed  as  to  give  the  most  practicable  protection  against 
the  escape  of  sparks  and  cinders.  "The  term  logging  locomotive,  as 
used  in  this  act,  shall  be  construed  to  mean  any  locomotive  operated 
on  a  railroad,  branch  line,  or  division  the  chief  or  main  business  of 
which  is  the  transportation  of  logs,  lumber,  or  other  forest  products." 
The  great  value  of  this  provision  of  the  law  will  be  at  once  apparent 
to  any  forester,  as  it  compels  every  locomotive  which  is  operated 
through  the  forests  to  be  equipped  with  the  oldest,  simplest,  and  yet 
by  far  the  most  effective  device  for  preventing  the  escape  of  sparks 
or  cinders,  namely,  a  screen  or  hood  over  the  smokestacK.    Locomo- 
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tives  operated  on  uain  through  liue^  which  make  loug  runs  could  not 
be  equipped  in  this  way,  for  with  the  smokestack  covered  with  a  hood 
the  front  end  of  the  engine  would  clog  up  with  cinders  and  then,  of 
course,  the  engine  could  not  steam  or  pull  its  load.  Therefore  the  law 
provides  that  '*all  locomotives  operated  on  any  railroad  other  than 
a  logging  railroad  shall  be  equipped  with  the  most  practicable  spark 
arresters,  so  constructed  as  to  give  the  greatest  possible  protection 
against  the  escape  of  sparks  and  cinders  from  the  smokestacks 
thereof,  and  each  such  engine  shall  be  provided  with  the  most  prac- 
ticable device  to  prevent  the  escape  of  coals  from  ash  pans  and  fire 
boxes  and  such  devices  between  March  1  and  December  1  shall  at  all 
times  be  maintained  in  good  repair.^' 

(2)  The  law  provides  that  the  superintendent  of  motive  power  or 
equivalent  officer  on  each  railroad  shall  designate  an  employee  of 
^uch  railroad  at  each  division  point  and  roundhouse  who  shall  ex- 
amine each  locomotive  each  time  it  leaves  the  division  point  or  round- 
house between  March  1  and  December  1,  and  such  employee  shall  be 
held  responsible  for  the  proper  carrying  out  of  the  provisions  of  this 
section,  but  without  relieving  the  company  from  its  responsibility 
thereunder.  This  provision  of  the  law  has  proved  very  effective  in 
keeping  the  locomotives  in  proper  condition,  and  also  in  bringing 
about  real  cooperation  between  the  State  and  the  railroads. 

(3)  It  will  be  noted  that  the  law  provides  that  screens  or  hoods 
on  the  smokestacks  must  give  the  '^  most  practicable  protection  ^'  and 
that  spark  arresters  must  be  constructed  so  as  to  give  the  "  greatest 
possible  protection."  The  question  naturally  arises  as  to  who  shall 
decide  as  to  the  most  practicable  device.  This  is  provided  for  in  the 
following  section,  which  is  the  strongest  part  of  the  entire  law : 

Any  locomotive  inspector  designated  by  tbe  State  board  of  forestry  shall  have 
the  power  to  reject  from  service  immediately  any  locomotive,  donkey,  traction, 
or  portable  engine  which,  in  the  opinion  of  the  said  inspector,  is  deficient  in  ade- 
quate design,  construction,  or  maintenance  of  the  fire-protective  devices  desig- 
nated in  sections  1  and  2  of  this  section,  and  any  such  locomotive,  donkey, 
traction,  or  portable  engine  so  rejected  from  service  shall  not  be  returned  to 
service  until  such  defects  have  been  remedied  to  the  satisfaction  of  the  State 
board  of  forestry.  In  case  of  disagreement  between  said  inspector  and  the 
owner  of  the  locomotive,  donkey,  traction,  or  portable  engine  so  rejected  from 
service  as  to  the  efl^ciency  or  proper  maintenance  of  said  protective  devices 
then  the  owner  of  said  locomotive,  donkey,  traction,  or  portable  engine  may 
appeal  to  the  railroad  commission  of  Wisconsin  for  a  decision  of  said  matter, 
but  pending  such  decision  the  said  locomotive,  donkey,  traction,  or  portable 
engine  shall  not  be  returned  to  service. 

Particular  attention  is  called  to  the  fact  that  any  defective  engine 
can  be  ordered  out  of  service  and  that  it  can  not  be  returned  to  service 
until  the  defects  have  been  fully  remedied.  This  provision  of  the 
law  is  extremely  important  and  is  far  more  effective  than  the  usual 
fines,  for  any  railroad  that  was  inclined  to  disregard  the  law  would 
be  quickly  brought  to  its  senses  by  having  its  locomotives  ordered  out 
of  service. 

(4^  Minor  though  important  provisions  of  the  law  are : 
(a)  Eailroads  must  provide  patrols  for  duty  along  their  tracks  in 
dangerously  dry  weather,  and  if  any  railroad  fails  to  provide  such 
patrols  after  due  notice,  the  State  board  of  forestry  may  employ 
patrols  and  charge  the  cost  to  the  railroad. 
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(6)  Every  railroad  must  at  least  once  every  year  cut  and  burn,  or 
remove  from  its  right  of  way  all  grass,  weeds,  brush,  logs,  and  refuse 
material. 

(c)  No  railroad  shall  permit  its  employees  to  deposit  fire,  live  coals, 
or  ashes  upon  its  tracks  outside  of  the  yard  limits,  unless  they  be 
immediately  extinguished. 

(d)  Engineers,  conductors,  or  trainmen  who  discover  fires  along 
the  right  of  way,  or  on  lands  adjacent  to  the  railroad,  shall  report 
the  same  to  the  agent  at  the  nearest  telegraph  station. 

The  main  causes  of  railroad  fires  are  sparks  which  escape  from  the 
smokestacks,  and  live  coals  which  are  dropped  by  the  ash  pans.  The 
Chicago  &  North  Western  Railway  has  been  cooperating  with  the 
State  for  the  last  three  years  in  an  endeavor  to  perfect  a  spark 
arrester  which  would  prove  entirely  satisfactory  in  preventing  the 
escape  of  sparks,  and  though  great  progress  has  been  made,  complete 
success  has  not  been  secured  as  yet.  It  is  a  comparatively  simple  mat- 
ter to  get  an  arrester  that  will  stop  a  locomotive  from  throwing 
sparks,  but  very  difficult  to  find  one  that  will  also  allow  the  engine  to 
steam  freely  and  pull  its  load. 

The  State  board  of  forestry  has  a  locomotive  inspector  who  de- 
votes his  entire  time,  from  March  1  to  December  1,  to  inspecting 
locomotives  in  the  forest  regions  of  the  Stat€,  and  he  is  constantly 
working  with  the  railroad  officials  to  perfect  improved  devices.  A 
brief  summary  of  his  report  for  1912  follows: 

SPARK  ARRESTERS. 

The  Chicago  &  North  Western  Railway  now  uses  the  Slater  box 
front-end  on  nearly  all  of  its  engines  operating  in  the  forest  reserve 
regions.  This  front-end  is  a  big  improvement  over  the  old  style 
known  as  the  master  mechanic  front-end.  Fifteen  night  runs  were 
made  on  en^nes  equipped  with  the  box  front-end,  and  several  ou 
engines  equipped  with  the  old  style  front-end.  Less  sparks  are 
thrown  from  the  stack  when  the  former  is  used,  and  it  is  estimated 
that  less  than  5  per  cent  of  the  sparks  are  alive  when  they  strike  the 
ground.  The  box  front-end  is  in  nearly  every  case  a  self-cleaner, 
while  the  old  style  is  not,  but  the  engine  crews  state  ^hat  it  is  harder 
to  steam  with  than  the  old  style  and  that  it  uses  considerably  more 
fuel. 

The  Great  Northern  Railway  has  experimented  during  1912  with 
a  new  spark  arrester,  known  as  the  cannon  or  conical  front-end. 
Four  night  runs  were  made  on  engines  equipped  with  this  arrester, 
and  one  night  was  also  spent  in  the  tower  at  Saunders,  Wis.,  watch- 
ing 25  engines  which  passed.  Very  few  sparks  were  thrown  from 
the  stack,  and  only  occasionally  would  one  reach  the  ground  alive. 
The  engine  crews  do  not  appear  to  have  any  fault  to  find  with  this 
arrester. 

A  number  of  other  spark  arresters  are  being  tested,  and  the  neces- 
sity for  finding  the  best  possible  device  is  so  great  that  the  investiga- 
tion will  be  continued  along  all  possible  lines. 

IIOODS  AND  SCREENS. 

The  Chicago,  Milwaukee  &  St.  Paul  Railway,  during  1912,  has  used 
a  very  satisfactory  hood  on  all  its  engines  operated  through  forest 
lands.   The  hood  is  fastened  to  the  top  of  the  smokestack  with  a  hinge 
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at  the  back.  At  first  engineers  and  firemen  were  inclined  to  tip  the 
hood  back  when  they  thought  there  was  not  much  danger  from  lorest 
fires,  but  close  supervision  and  the  fact  that  one  or  two  men  were 
laid  off  by  the  railroad  for  doing  this,  has  largely  put  a  stop  to  the 
practice.  This  is  considered  to  be  the  best  hood  in  use,  the  onl}"^  ob- 
jection to  it  being  that  the  cinders  are  apt  to  fly  back  into  the  engine 
cab,  but  a  device  was  perfected  last  August  which  overcomes  this 
trouble  to  a  certain  extent. 

Some  of  the  smaller  railroads  and  a  number  of  lumber  ccHnpanies 
use  the  old  diamond  stack,  with  a  large  top  and  cone  well  down  in 
the  stack.  This  type  of  stack  has  been  found  very  expensive  to  keep 
in  good  repair,  and  the  front  ends  scnnetimes  choke  up,  since  they 
collect  a  lot  of  cinders.  It  would  appear  that  an  entirely  satisfactory 
hood  has  not  been  worked  out  as  yet,  but  the  type  of  hood  used  by 
the  Chicago,  Milwaukee  &  St.  Paul  Railway  is  fairly  satisfactory. 

ASH    PANS    (hOPFEB    BOTTOMS). 

There  are  manv  of  this  type  now  in  use,  but  frequently  a  hopper 
ash  pan  supposea  to  be  in  perfect  condition  is  found  upon  close  ex- 
amination to  still  allow  room  for  some  live  coals  to  fall  through. 
It  seems  absolutely  impossible  to  make  a  sliding  or  tilting  door 
which  will  not  warp  or  crack  and  which  will  always  come  up  tight. 

The  Chicago,  Milwaukee  &  St.  Paul  engines  are  equipped  with 
one  of  the  very  best  types  of  hopper  ash  pans  now  in  use.  They  are 
an  improved  Chicago,  Burlington  &  Quincy  Railway  ash  pan,  and 
are  considered  to  l^  a  great  improvement  over  the  original.  The 
doors  open  at  the  ends  and  are  equipped  with  an  automatic  latch, 
which  is  easily  opened  and  yet  can  not  be  jarred  open.  About  40  of 
these  ash  pans  were  inspected  during  the  season  and  only  one  de- 
fective door  was  found. 

The  hopper  ash  pans,  which  were  in  use  by  the  Omaha  Railway 
early  in  tne  season  of  1912,  were  found  to  be  a  very  inadequate  type 
and  in  bad  condition.  The  many  forest  fires  that  occurred  along  its 
lines  in  1908  and  1910  were  undoubtedly  very  largely  caused  by  ^ese 
ash  pans.  In  the  latter  part  of  July,  1912,  this  road  began  to  equip 
its  engines  with  a  new  ash  pan,  known  as  the  swipe  pan,  which  has  a 
sprinkler  blowout.  This  type  gives  promise  of  proving  very  satis- 
factory. 

The  inspection  of  locomotives  in  1912  is  summarized  as  follows : 


Locomotives  examined. 

In  eood  conditton 

In  bir  canditioii 

In  bad  condition 

In  shop  for  repairs 

Ordered  out  of  service. . 


Number. 

Percent. 

651 

100 

327 

50 

145 

22 

126 

10 

41 

7 

12 

2 

DISCUSSION. 


Mr.  Eluott.  In  regard  to  the  inspection  of  engines,  I  do  not  think 
we  ought  to  require  the  State  to  do  that  at  all,  but  the  railroads  them- 
selves.   Our  law  says  that  all  engines  must  be  equipped  with  ade- 
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?uate  spark  arresters;  if  an  engine  sets  fire  along  the  road,  it  is  prima 
acie  evidence  that  the  spark  arrester  is  not  satisfactory,  and  the  use 
of  the  engine  can  be  enjoined.  We  had  a  little  trouble  in  1911  with  a 
company  that  I  had  worked  for  for  a  number  of  years.  We  kept 
getting  reports  that  certain  engines  were  scattering  fire.  I  wrote  the 
superintendent  and  got  a  very  nice  reply,  stating  that  he  had  taken 
the  matter  up  with  the  master  mechanic,  who  reported  that  all  the 
engines  were  inspected  every  time  they  came  in  and  that  the  best 
ppark  arresters  the  road  could  get  were  being  used.  I  simply  sent 
back  a  copy  of  the  law,  calling  his  attention  to  uie  fact  that  there  were 
still  reports  coming  from  our  wardens  and  patrolmen  along  the  rail- 
road that  certain  engines  were  setting  the  fires.  I  told  him  that  if 
the  engines  continued  to  set  fire,  I  would  take  steps  to  have  them  shut 
down.  Immediately  we  got  action.  The  roadmaster  was  right  out 
along  the  road  watching  the  engines  and  finding  out  just  what  the 
causes  were.  We  found  that  while  some  of  the  engines  were  scatter- 
ing fire  from  sparks  more  fires  were  being  set  by  the  ashes  thrown  out 
along  the  road  in  places  where  there  was  debris  close  to  the  track. 
I  do  not  think  the  responsibility  ought  to  be  put  onto  the  State  or 
the  railroad  commission.  I  think  it  should  be  left  to  the  railroads 
themselves. 

Mr.  Allen.  I  might  add  a  word  to  what  Mr.  Elliott  says.  I  wrote 
that  sction  in  the  Oregon  law,  and  rather  purposely  avoided  having 
anything  done  compulsory;  but  apparatus  mu^t  be  adequate,  and 
upon  complaint  any  magistrate  must  enjoin  the  operation  oi  an  engine 
until  it  is  proven  guilty  or  not  guilty.  I  never  had  much  faith  in 
enforcing  a  law  against  a  railroad  company,  because  it  is  difficult  to 
prove  anything.  However,  if  you  can  shut  down  the  engine  for  three 
or  four  months  while  this  proof  is  being  gone  over  the  railroad  does 
not  like  it. 

Mr.  Ha  WES.  At  the  meeting  of  the  American  Forestry  Association 
yesterday  Secretary  Fisher  made  a  very  interesting  comment  on  the 
possibility  of  the  transcontinental  railroads  being  dectrified  within  a 
few  years  owing  to  the  development  of  water  power.  Will  Mr.  Allen 
tell  us  what  he  knows  about  that  subject  and  the  general  one  of  coop- 
eration of  the  railroads  in  the  Northwest? 

Mr.  Allen.  We  consider  electrification  a  logical  future  develop- 
ment, but  not  so  near  at  hand,  as  a  general  thing,  that  we  can  recog- 
nize it  in  present  plans.  The  present  tendency  is  toward  oil  installa- 
tion. The  majority  of  our  large  roads  bum  oil  through  forest  terri- 
tory. It  was  forced  on  them  in  the  first  place  by  continual  hammer- 
ing by  the  Forest  Service  and  the  fire  associations,  but  now  they  find 
it  pays.  Saving  of  labor,  time  formerly  consumed  in  engine  cleaning, 
and  better  steaming,  as  well  as  elimination  of  fire  risk  and  damage 
suits,  more  than  compensate  the  initial  cost. 

Some  roads  owning  coal  mines  or  interested  in  fostering  coal  towns 
feel  obliged  to  use  their  own  fuel  and  tell  lumbermen  their  protests 
are  as  unfair  to  industry  as  would  be  a  request  to  stop  using  lumber 
for  cars  and  bridges.  Xs  a  rule,  however,  these  roads  are  good  about 
patrol  and  protective  systems  generally  and  are  doing  their  best  with 
the  spark-arrester  problem. 

On  the  whole,  we  consider  oil  fuel  the  solution  of  the  question,  and 
what  frightens  us  most  is  the  fear  that  oil  will  go  up  in  price  as  a 
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consequence  and  also  because  of  the  withdrawing  from  the  market  of 
refinable  oils  needed  in  the  increasing  gasoline  production.  This  is  a 
serious  contingency. 

Mr.  Ha  WES.  I  would  like  to  ask  Mr.  Pettis  what  has  been  the  ex- 
perience of  the  railroads  in  the  Adirondacks  in  regard  to  the  use  of 
oil — ^the  relative  expense  in  the  use  of  oil  and  coal,  etc.  ? 

Mr.  Petti8.  The  use  of  oil  as  fuel  for  steam  development  eliminates 
sparks  and  cinders  as  a  cause  of  fires.  We  know  of  no  case  where 
fires  have  been  caused  in  New  York  State  through  its  use.  In  1900, 
when  the  public  service  commission  issued  its  first  order  requiring 
the  use  of  oil,  the  Standard  Oil  Co.  quoted  a  price  of  $0,024  per  gal- 
lon f.  o.  b.  Albany.  Last  spring  this  price  was  materially  increased. 
The  railroad  officials  state  uiat  it  has  been  costing  them  about  40  per 
cent  more  to  generate  steam  with  oil  than  with  coal.  The  supervisor 
of  equipment  in  our  public  service  commission,  a  man  of  wide  experi- 
ence, says  that  this  mAj  be  true,  but  that  the  difference  could  be  re- 
duced to  from  16  to  20  per  cent  if  the  firemen  were  more  careful  in 
the  use  of  the  oil,  i.  e.,  did  not  waste  it.  The  price  of  oil  has  ad- 
vanced and  may  increase  still  further,  but,  on  the  other  hand,  the  cost 
of  coal  is  increasing,  especially  in  the  East 

During  the  oil-burning  season  last  year  there  were  only  two  fires 
along  the  New  York  Central  Railroad  from  Utica  to  Malone,  a  dis- 
tance of  about  170  miles,  and  I  think  both  were  caused  by  cigarettes 
or  cigars  thrown  from  sm<rfcing-car  windows.  There  were  no  fires 
along  the  Carthage  &  Adirondack  Railroad,  which  operates  about  40 
miles,  nor  along  the  Chateaugay  division  of  the  Delaware  &  Hudson 
Railroad. 

While  the  use  of  oil  is  effective,  a  very  large  percentage  of  the  fires 
can  be  prevented  if  the  locomotives  are  equipped  with  proper  devices 
to  prevent  the  escape  of  sparks,  coals,  or  cinders.  Last  year  our  law 
was  changed,  and  its  application  extended  from  the  forest-preserve 
counties  to  the  whole  State.  The  only  objection  of  the  railroad  peo- 
ple was  that  they  did  not  want  the  woVd  "  adequate  "  used  in  the  defi- 
nition of  proper  screens ;  so  there  was  a  provision  put  in  the  law  that 
these  devices  had  to  be  approved  by  the  public  service  commission. 
Their  argument  was  that  whenever  thev  had  a  damage  case  they  did 
not  want  to  bring  in  ifll  the  experts  in  tlie  count rj'^  to  prove  what  was 
an  adequate  device.  Now,  before  the  railroads  equip  the  engines,  they 
submit  blue  prints  showing  exactlj'^  how  they  are  going  to  fix  side 
openings,  grate  rods,  or  the  front  end.  Then  they  reel  warranted  in 
going  ahead.  For  instance,  some  time  ago  we  went  to  the  superin- 
tendent of  motive  power  of  the  New  York  Central,  on  which  road 
there  are  some  4,500  engines.  He  fully  appreciated  the  fire  dangers 
and  the  expense  due  to  fire  claims.  As  a  result  lie  issued  orders  im- 
mediately to  have  blue  prints  prepared  for  different  types  of  engines, 
and  as  the  engines  go  to  the  shop  the  changes  indicated  are  made,  any 
little  defect  oeing  fixed  up  at  once  in  the  roundhouse  or  at  the 
terminals. 

For  the  benefit  of  those  of  you  who  think  that  the  number  of  fires 
can  not  be  reduced  by  this  method,  I  would  like  to  cite  a  few  in- 
stances. The  old  law  limited  the  operation  of  inspected  engines  to 
forest-preserve  counties  and  on  certain  lines.  There  is  a  short  line 
from  Saratoga  to  North  Creek  along  which  there  would  be  no  fires 
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for  weeks,  and  then,  all  of  a  sudden,  there  would  10  or  15  a  day.  We 
would  look  the  matter  up  and  find  the  company  had  run  in  an  engine 
which  had  not  been  inspected.  In  another  case  a  short  railroad  nad 
rented  an  engine  from  the  Delaware  &  Hudsotf  Co.  This  company 
gave  the  road  a  dead  engine  which  had  practically  no  screen  in  it  at 
all,  and  there  were  fires  continually.  Therefore,  if  you  can  have  the 
engines  equipped  properly,  you  will  not  have  more  than  5  per  cent  of 
the  fires  you  are  now  having. 

Another  thing  about  railroad  cooperation — ^if  you  get  hold  of  the 
right  man  in  the  company  you  will  get  satisfaction.  The  company 
has  its  right-of-way  department,  motive  department,  operating  de- 
partment, and  legal  department,  and  not  one  of  them  will  spend  15 
cents  to  save  the  other  $1,500  if  they  can  help  it  Therefore  you  have 
to  go  to  the  man  higher  up  to  issue  orders  and  have  your  requests 
taken  care  of.  If  you  go  to  the  general  superintendent  or  some  one 
in  a  like  capacity  you  will  get  satisfaction. 

We  wanted  one  line  to  pipe  the  overflows  from  the  injectors  into 
the  ash  pans,  in  order  that  whatever  water  was  left  would  kill  the 
fire  in  the  ash  pans.  The  company  did  not  want  to  do  this,  but  said 
it  would  put  in  a  sprinkler.  A  blue  print  was  submitted  to  us  and 
was  accepted.  The  company  said  that  sprinklers  were  impracticable 
to  use  with  its  cast-iron  pans,  but  we  insisted,  and  the  company 
yielded.  A  year  ago  last  fall  we  told  the  road  it  could  take  the 
sprinklers  out ;  it  did  so  on  some  of  the  engines  and  left  them  in  on 
others.  Last  fall  we  again  advised  this  road  that  it  could  take  them 
out,  but  we  were  told  that  it  did  not  want  to;  that  the  sprinklers 
kept  the  ash  pans  from  freezing  up  in  the  winter  and  thus  prevented 
the  engines  becoming  stalled  on  the  road. 

Let  me  make  another  suggestion.  Do  not  dictate  to  a  railroad  what 
devices  it  must  use.  It  has  clever  men  who  know  more  about  fixing 
up  engines  than  we  do.  Let  each  company  work  out  its  own  plan,  and 
if  the  plan  is  good  accept  it.  We  are  not  requiring  the  same  thing 
on  all  roads,  but  we  have  a  minimum  requirement.  VVe  are  reducing 
the  number  of  fires  and  are  accomplishing  a  great  deal. 

I  do  not  believe  that  the  railroads  will  voluntarily  do  the  necessary 
amount  of  inspection.  Also,  after  the  railroads  put  these  devices  in 
shape  you  want  to  have  some  law  that  will  make  the  employees  use 
them  properly.  If  wide  fire-box  engines  are  used,  equipped  with 
doors,  screens,  or  other  appliances,  make  those  fellows  use  these 
appliances.  In  the  case  of  the  Lackawanna  Railroad  we  found  the 
engines  running  with  the  slides  open.  We  called  attention  to  it,  and 
in  the  first  instance  the  engineers  got  a  lay  off  of  10  days  and  later 
of  30  days.  Now  we  do  not  find  any  more  open  slides  on  the  Lacka- 
wanna. 

COOPERATION  BETWEEN  ALL  PROTECTIVE  AGENCIES. 

F.  A.  ELtttoTT,  State  forester  of  Oregon,  spoke  on  this  subject  as 
follows : 

Gentlemen  :  Up  to  1911  cooperation  between  the  various  protective 
agencies  in  Oregon,  including  the  Federal  Government,  the  State, 
counties,  railroads,  and  private  owners,  had  been  quite  meager,  al- 
though Mr,  Allen,  as  forester  for  the  Western  Forestry  and  Con- 
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servation  Association,  and  Mr.  Chapman,  as  the  secretary  of  the 
Oregon  Forest  Fire  Association,  had  gotten  a  skeleton  of  the  work 
star^Bd,  which  has  been  a  great  help  to  me  since  my  appointment  as 
State  forester  a  little  over  a  year  and  a  half  ago.  In  my  first  sea 
son's  work  during  the  summer  of  1911  the  time  was  very  limited,  but 
with  the  assistance  of  Mr.  Chapman  we  organized  several  local  forest- 
fire  associations,  each  of  which  includes  holdings  in  one  or  two 
counties.  These  associations  cooperated  with  the  Federal  authorities 
under  Mr.  Cecil,  the  Federal  district  forester,  and  we  also  got  some 
assistance  from  the  county  courts. 

In  1912  we  had  a  little  more  time  for  organization.  We  spent 
nearly  all  of  the  winter  of  1911  in  getting  timbermen  and  others 
interested  in  fire  protection,  and,  as  you  all  know,  this  is  a  difficult 
task  when  it  is  pouring  down  rain;  most  of  them  want  to  begin  about 
a  month  after  there  is  real  danger  from  fires.  However,  in  coopera- 
tion with  Mr.  Chapman,  fire-patrol  organizations  covering  seven 
counties  were  perfected,  thereby  increasing  the  number  of  counties 
in  which  associations  existed  to  11.  The  cooperation  we  have  had 
under  the  Weeks  law  has  been  a  very  great  help  in  getting  these 
organizations  together.  For  instance,  last  spring  we  organized  one 
association  in  Douglas  County,  which  covers  a  very  large  area.  The 
central  part  of  it  is  mostly  farming  country,  and  on  either  side,  both 
in  the  Coast  Range  and  Cascade  Mountains,  there  are  heavily  for- 
ested districts.  Between  the  farming  districts  and  these  large  hold- 
ings of  timber  are  what  we  call  the  toothills,  which  are  burned  over 
and  covered  largely  with  brush  and  second-grade  timber;  up  to  this 
time  they  had  received  no  protection  whatever.  As  these  lands  came 
especially  under  the  provisions  of  the  Weeks  law,  I  was  able  to  take 
up  the  matter  with  the  timbermen.  I  proposed  that  if  they  would 
organize  and  agree  to  handle  all  fire  fighting  I  would  appoint  the 
man  they  would  recommend  as  supervising  warden  for  the  county, 
and  I  would  also  give  them  10  Federal  patrolmen  paid  by  the  Weeks 
law  fund.  These  men,  together  with  12  men  hired  by  the  association, 
gave  them  a  large  force,  and  the  county  was  looked  after  in  much 
better  shape  than  it  had  ever  been  before.  It  cost  them,  I  think, 
about  a  cent  an  acre  on  the  holdings  represented  by  the  association. 
This  association  represents  possibly  from  one-fourth  to  one-third  of 
the  timber  in  the  county. 

We  organized  another  county  which  was  largely  timbered,  and  the 
State  furnished  two  men — a  supervising  warden  and  an  assistant 
supervising  warden.  These  men  were  recommended  by  the  associa- 
tion and  appointed  by  the  State ;  the  State  paid  each  of  them  $100  a 
month,  and  the  association  $50  a  month  additional  and  expenses.  In 
that  county,  to  get  thoroughly  equipped  men  who  are  acquainted 
with  logging  and  cruising  and  are  competent  to  handle  the  work  of 
an  association  of  this  kind,  we  have  to  pay  them  a  good  salary.  Two 
Federal  patrolmen  paid  from  the  Weeks  law  fund  were  turned  over 
to  the  association.  The  association  itself  hired  18  additional  men,  and 
the  county  court  appropriated  $600  and  turned  it  over  to  the  associa- 
tion for  patrol  work.  It  spent  3i  cents  an  acre  for  the  protection  of 
its  timber. 

In  one  county  in  southern  Oregon,  where  we  have  an  organization, 
I  furnished  the  supervising  warden  and  3  or  4  Federal  patrolmen 
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to  some  12  or  15  men  hired  by  the  timber  owners.  The  county  court 
cooperated  with  us  in  that  it  agreed  to  furnish  $600  a  month  for  the 
three  dry  months  for  the  purpose  of  fighting  fires.  This  year  it 
got  off  very  easily,  because  we  had  practically  no  fires  there,  and  it 
cost  the  county  only  $250  for  the  entire  season.  The  protection  cost 
that  association  about  IJ  cents  an  acre.  Of  course,  all  of  the  timber- 
men  who  enter  the  association  come  in  on  an  acreage  basis. 

In  regard  to  cooperation  with  the  railroad  companies  we  have,  I 
think,  succeeded  very  well.  While  none  of  the  companies  this  past 
year  put  on  a  regular  patrol,  one  or  two  had  all  their  section  foremen 
appointed  as  State  fire  wardens,  and  their  train  crews  were  instructed 
to  stop  and  put  out  a  fire  if  they  were  any  distance  from  a  telegrajjh 
office  or  section  house.  If  within  a  reasonable  distance,  the  train 
crews  are  to  notify  the  telegraph  operator,  the  agent,  or  the  first 
section  crew. 

The  private  owners  who  are  especially  interested  in  fire-protection 
work  in  Oregon  are  generally  large  owners.  We  have  had  very  little 
success  in  getting  small  owners  interested,  although  in  a  few  cases  we 
have  a  number  of  men  who  own  from  160  to  320  acres.  The  large 
owners,  as  a  general  rule,  are  cooperating  not  only  with  the  State  but 
with  the  Forest  Service  and  the  counties. 

I  want  to  give  due  credit  to  the  assistance  we  have  gotten  from  the 
Weeks  fund,  and  I  hope  Congress  will  make  a  further  appropriation. 
Just  before  I  left  home  we  had  a  meeting  of  the  State  Board  of 
Forestry,  and  it  passed  resolutions,  which  I  brought  to  our  Eepre- 
sentatives,  asking  for  such  appropriation, 

DISCUSSION. 

■ 

Mr.  Sykes.  I  would  like  to  ask  if  the  locomotives  on  the  rail- 
roads in  Oregon  are  equipped  with  any  fire-prevention  apparatus  ? 

Mr.  Elliott.  On  some  of  the  logging  roads,  yes;  but  not  on  the 
main  lines.  We  have  had  more  trouble  with  fires  starting  from  the 
logging  roads,  most  of  which  burn  wood.  On  the  other  hand,  the 
Southern  Pacific,  which  is  the  principal  line  running  through  the 
timbered  portion  of  the  State,  Dums  oil  altogether.  The  Oregon 
Railroad  &  Navigation  Co.  has  been  very  good  in  aiding  us  when- 
ever possible  along  its  right  of  way ;  the  company  inspects  its  spark 
arresters  carefully.  I  should  add  that  some  lumber  companies  are 
converting  their  donkey  engines  and  locomotives  to  oil  burners- 
Mr.  Hawes.  I  should  like  to  say  in  regard  to  the  subject  of  co- 
operation that  in  Vermont  we  have  a  law  providing  that  if  any  land- 
owner will  build  a  lookout  station  on  his  land,  we  will  put  on  a 
watchman.  We  have  had  several  such  stations  built  by  lumber  com- 
panies, I  would  like  to  hear  from  Mr.  Sykes,  president  of  the  Em- 
porium Lumber  Co.,  as  to  what  chances  are  for  his  company  build- 
ing such  a  station? 

Mr.  Sykes.  We  have  no  plans  at  present  for  the  Vermont  prop- 
erty, which  includes  about  50,000  acres.  When  we  bought  it,  some 
eight  years  ago,  it  was  an  operating  property,  with  seven  sawmills 
on  it,  all  of  which  were  connected  by  telephone.  The  wires  have 
since  largely  fallen  down,  so  that  they  are  not  in  operation,  and  there 
is  no  forest  work  done  on  the  line.  We  have  had  no  fires  in  eight 
years.    It  is  remarkable  we  have  been  so  fortunate. 
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I  think  the  Emporium  Lumber  Co,  would  cooperate  with  adjoin- 
ing timberland  owners  toward  establishing  a  lookout  station  some- 
where on  Stratton  Mountain  or  at  some  other  point.  I  consider  this 
a  matter  of  great  importance  for  the  protection  of  the  forests,  and 
will  be  willing  to  recommend  to  the  company  as  soon  as  we  hear  from 
you  about  it.  I  trust  something  can  be  done  before  the  dry  season 
comes  on  this  spring. 

LOOKOUT  SYSTEMS. 

The  morning  session  of  January  10  was  called  to  order  by  W.  B. 
Greeley,  assistant  forester,  Forest  Service,  acting  as  chairman,  at  10 
o'clock. 

Mr.  Greeley  asked  that  special  subjects  which  the  collaborators 
wish  to  discuss  in  the  afternoon  session  be  submitted  to  the  Chair, 
provision  having  been  made  in  the  program  for  such  discussions. 

The  first  subject  of  the  morning  session  was  "  Lookout  systems." 
M.  C.  HuTCHiNS,  State  fire  warden  of  Massachusetts,  was  called  upon 
to  open  the  discussion. 

Gentlemen:  I  desire  first  to  give  you  a  general  idea  of  the  con- 
ditions with  which  we  have  to  contend.  The  area  of  Massachu- 
setts is  5,500,000  acres,  of  which  from  60  to  70  per  cent  is  wild  or 
forest  land.  We  have  a  population  of  nearly  4,000,000,  which  means 
that  during  holidavs  and  Sundays  a  large  number  of  people  are 
traveling  through  the  woods  or  along  the  highways  in  their  automo- 
biles, constantly  increasing  the  fire  danger.  We  have  over  2,500 
miles  of  railroad  main-line  trackage,  with  1,937  locomotives  in  use. 
We  also  have  317  portable  sawmills  in  operation  throughout  the 
State,  each  one  leaving  one  or  more  dangerous  fire  slashes. 

Massachusetts  appropriates  annually  $255,000  for  the  protection 
of  its  forests;  $200,000  for  the  suppression  of  the  gipsy  and  brown- 
tail  moths ;  $25,000  for  forest  fires ;  and  $30,000  for  reforestation, 
chestnut  bark  disease  work,  and  office  expenses. 

The  fire  loss  in  Massachusetts  for  the  year  1911  was  $537,749. 
During  the  three  preceding  years  a  conservative  estimate  of  the  fire 
loss  would  not  be  far  from  $300,000  each  year.  In  1912,  with  a  rain- 
fall of  7.36  inches  less  than  in  1911  and  8.61  inches  less  than  normal, 
our  reports  show  the  fire  loss  to  be  only  $80,836.  The  reports  of  our 
lookout  watchmen  show  that  over  2,200  fires  have  been  observed,  of 
which  about  400  were  permit  fires  or  fires  estinguished  in  their  in- 
cipiency  by  the  forest  wardens.  The  forest  wardens  reported  1,851 
fires,  over  1,500  of  which  were  first  observed  by  the  men  m  charge  of 
the  lookout  stations.  Of  the  latter,  51  per  cent  were  extinguished 
within  an  hour  from  the  time  they  were  observed,  21  per  cent  within 
two  hours,  15  per  cent  within  three  hours,  5  per  cent  within  four 
hours,  3  per  cent  within  five  hours,  and  but  5  per  cent  burned  over 
five  hours,  manv  of  which  were  peat-bog  fires. 

We  have  in  Massachusetts  what  is  called  the  town  forest-warden 
system.  Each  town,  of  which  there  are  354,  has  a  forest  warden,  who 
is  appointed  by  the  selectmen  of  the  town  and  approved  by  the  State 
forester.    Each  forest  warden  appoints  necessary  deputies,  distributed 
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throughout  the  forest  area  of  his  town;  there  are  1,640  such  deputies, 
of  whom  1,135,  in  addition  to  most  of  the  forest  wardens,  have  tele- 
phone communication  with  the  observation  stations.  Owing  to  our 
forest-fire  appropriation  being  limited,  we  have  found  that  better  re- 
sults would  be  obtained  by  devoting  our  funds  to  the  establishment 
of  observation  stations  rather  than  a  paid  patrol  force.  The  State 
has  been  divided  into  four  forest-fire  districts,  each  in  charge  of  a 
competent  fire  warden.  These  wardens  are  provided  with  automobile 
runabouts,  and  practically  all  the  patrol  work  in  the  State  is  done 
by  them.  They  have  general  supervision  over  the  town  forest 
wardens  and  the  observation  stations  in  their  respective  districts,  and 
during  the  coming  season  will  devote  considerable  time  to  the  in- 
spection of  locomotive  spark  arresters  and  ash  pans. 

The  portion  of  the  State  shown  on  figure  1  as  districts  3  and  4 
comes  under  the  cooperative  agreement  with  the  Federal  Govern- 
ment. In  this  territory  our  fire  loss  in  1912  was  about  $35,000,  as 
compared  with  about  $400,000  in  1911.  We  have  within  this  territory 
163  forest  wardens  and  770  deputies,  512  of  whom  are  connected  by 
telephone  with  our  observation  stations. 

We  have  had  in  operation  during  the  past  season  17  observation 
stations,  located  on  the  highest  elevations  throughout  the  State.  Each 
station  is  in  charge  of  a  competent  local  watchman,  who  knows  every 
elevation,  railroad,  highway,  and  the  exact  location  of  every  forest 
warden  and  deputy.  We  have  erected  30,  40,  or  50  foot  iron  towers, 
especially  designed  for  forest-fire  work.  These  are  set  on  cement 
piers,  and  at  the  top  of  each  tower  is  an  8  by  8  foot  wooden  or  steel 
structure,  as  far  as  possible  inclosed  in  glass.  (See  fig.  2.)  The  steel 
of  the  30- foot  tower  costs  $120 ;  the  materials  for  the  wooden  struc- 
ture at  the  top,  including  windows,  cost  about  $75.  The  construction 
and  cement  work  is  done  entirely  by  our  own  men.  Three  men  will 
make  the  cement  piers  in  about  two  days;  four  men  will  put  up  the 
tower  in  from  one  and  one-half  to  two  days;  and  two  men  will  build 
the  wooden  structure  in  about  three  days. 

Each  station  is  equipped  with  long-distance  telephone  connection 
with  the  New  England  telephone  system.  We  have  had  some  delays 
during  the  season,  owing  to  being  on  party  lines,  but  this  has  been 
eliminated  in  two  or  three  instances  by  having  a  line  run  to  the  cen- 
tral office.  Arrangements  are  now  tfeing  made  so  that  practically 
every  station  will  have  its  own  private  line  for  use  the  commg  season. 

The  stations  are  each  equipped  with  a  map  stand,  elevated  3J  feet 
from  the  floor,  on  which  is  a  topographical  sheet  covering  the  ter- 
ritory within  a  radius  of  15  miles  from  the  station,  with  the  town 
boundary  lines  plainly  marked.  These  maps  also^  have  on  them  a 
table  of  degrees  for  use  in  crossing  lines,  one  station  with  another, 
and  each  station  is  furnished  with  a  large  map  of  the  State  showing 
where  each  2-degree  line  drawn  from  that  station  will  cross  similar 
lines  from  other  stations.  There  is  communication  between  the  look- 
outs, and  our  triangulation  system  of  locating  fires  has  worked  out 
very  successfully  between  many  of  the  stations.  We  have  found 
during  the  past  season  that  it  is  absolutely  impossible  to  thoroughly 
cover  a  radius  of  15  miles  from  our  stations  during  hazy  and  smoky 
weather.  We  shall,  therefore,  add  several  substations  to  be  used  dur- 
ing the  spring  and  fall,  thus  reducing  our  radius  to  12  miles  at  most. 
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Better  results  vould  be  accomplished  if  this  could  be  reduced  to  not 
over  10  miles. 


Pio.  2. — ObBerratiOD  tower  deirisned  for  MasrachuBetta  Forest  DeptuimeDt. 


In  selecting  the  watchmen  for  our  towers  we  have  made  it  a  point 
to  employ  local  men  who  are  familiar  with  the  territory  under  their 
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supervision  and  who  are  personally  acquainted  with  the  town  forest 
wardens.  These  men  are  on  duty  from  7.30  a.  m.  to  6.30  p.  m.  Dur- 
ing the  portions  of  the  season  when  not  required  for  observation 
work  their  time  is  devoted  to  building  fire  lines,  clearing  out  trails, 
repairing  and  trimming  out  their  telephone  lines,  and  visiting  the 
town  forest  wardens  and  deputies  throughout  their  territory.  Many 
of  our  stations  are  supplied  with  a  watchman's  time  clock.  This  is 
punched  every  half  hour,  and  has  proved  very  effective.  We  also 
check  up  our  observers'  reports  with  the  reports  of  fires  received  from 
the  town  forest  wardens,  m  order  that  we  may  ascertain  whether  or 
not  they  have  promptly  reported  each  fire. 

The  cooperative  work  carried  on  between  the  State  and  the  towns 
has  been  very  gratifying.  Several  towns  have  contributed  one-half 
and  others  have  contributed  the  entire  purchase  price  of  an  observa- 
tion tower.  We  shall  erect  four  towers  this  spring  that  have  been 
purchased  in  this  manner. 

We  have  an  annual  appropriation  of  $5,000  for  forest-fire  equip- 
ment. All  towns  with  a  valuation  of  $1,500,000  or  less  are  entitled 
to  50  per  cent  reimbursement  from  the  State  on  all  equipment  of  this 
kind  they  desire  to  purchase  not  exceeding  $500.  Tne  equipment  is 
approved  by  the  State  forester  and  placed  under  the  supervision  of 
the  town  forest  warden  subject  to  inspection  at  least  once  a  month 
by  the  State  fire  warden  or  his  authorized  assistants.  Our  reports 
show  that  the  total  amount  expended  by.  the  State  and  towns  for 
such  equipment  in  1912  was  nearly  $24,000,  including  sums  expended 
by  the  larger  towns  that  do  not  come  under  the  reimbursement  act. 

There  are  two  other  matters  I  wish  to  speak  of — ^the  cooperative 
work  with  the  rural  mail  carriers  and  the  boy  scouts.  As  soon  as  the 
order  was  issued  requiring  rural  mail  carriers  to  report  all  forest  fires 
we  at  once  supplied  each  carrier  with  a  list  of  the  forest  wardens  to 
whom  he  was  to  make  report.  We  have  had  85  fires  observed  and 
reported  by  such  carriers,  and  several  fires  have  been  extinguished 
by  them  in  their  incipiency. 

We  have  also  taken  up  the  matter  of  interesting  the  boy  scouts  in 
the  forest-fire  work.  There  are  about  7,000  scouts  throughout  Massa- 
chusetts, divided  into  250  separate  companies.  Early  m  the  spring 
we  supplied  each  scout  master  or  assistant  scout  master  with  a  copy 
of  our  fire  law  and  instruction  book,  thus  enabling  them  to  instruct 
the  members  of  the  different  companies  relative  to  the  forest  laws. 
We  have  had  no  fires  caused  by  boy  scouts,  and  it  is  but  fair  to 
assume  that  the  educational  work  done  through  the  scout  masters  has 
prevented  many  fires. 

DISCUSSION. 

Mr.  Greeuby.  What  is  the  relation  between  the  lookout  watch- 
man and  the  patrol  force?    When  the  lookout  observes  a  fire  what 

does  he  do  ? 

Mr.  HuTCHiNS.  As  soon  as  the  fire  is  accurately  located  the  observer 
calls  up  the  town  forest  warden  or  the  deputy  warden  residing  nearest 
to  the  fire. 

Mr.  WiLBER.  Do  you  have  any  trouble  with  what  you  might  call 
false  fire  alarms — a  man  calling  out  the  warden  to  go  to  a  fire  when 
some  one  is  burning  brush  ? 
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Mr.  HuTCHiNS.  Yes;  we  have  had  some  trouble  along  this  line 
caused  by  our  forest  wardens  not  notifying  the  observers  at  times 
when' permits  are  issued. 

Mr.  WiLBER.  Who  owns  the  property  your  towers  are  located  on  ? 

Mr.  HuTCHiNS.  In  some  instances  the  State,  in  others  private  indi- 
viduals. There  has  been  no  objection  by  private  owners  to  our  cut- 
ting trails  and  running  telephone  lines  through  their  property.  Our 
lines  are  practically  all  run  on  trees,  and  we  use  a  heavy  triple  braid 
No.  9  wire.  This  wire  costs  us  $80  a  mile,  and  three  men  will  run  a 
mile  of  wire  a  day. 

Mr.  Wdlber.  Are  the  forest  wardens  in  touch  with  telephones  t 

Mr.  HuTCHiNS.  In  most  cases  they  are  men  we  can  get  very 
pn>niptly.  In  case  we  are  unable  to  get  the  forest  warden  we  are 
always  sure  of  getting  in  communication  with  at  least  one  of  the 
deputies.  Our  observers  make  it  a  point  to  get  in  personal  com- 
munication with  the  forest  warden  or  deputies. 

Mr.  Whber.  Do  you  have  trouble  with  the  fall  fogs  or  mist  that 
hani^  over  the  hills  ? 

]^.  HuTCHiNS.  We  experience  this  trouble  more  or  less  through- 
out the  Cape  country.  We  also  had  trouble  at  the  Greylock  station 
by  bein^  shut  in  with  clouds,  owing  to  the  elevation. 

Mr.  Elliott.  Our  legislature  will  soon  be  in  session,  and  we  have 
to  go  before  it  for  another  appropriation.  I  want  to  call  your 
attention  to  the  difference  between  our  State  and  Massachusetts.  The 
area  of  Massachusetts  is  something  like  5,500,000  acres.  We  have 
61,000,000  acres,  of  which  there  are  probably  40,000,000  acres  of 
either  timber  or  brush  land  which  needs  protection.  We  are  getting 
a  little  appropriation  of  $30,000.  I  buy  my  own  automobile  to 
inroect  the  whole  State.  I  want  to  get  a  map  of  Massachusetts  and 
a  thorough  report  on  that  State  to  report  to  our  legislature.  I  think 
it  will  be  good  information  for  it. 

Mr.  Rane.  There  is  one  thing  Mr.  Hutchins  has  not  touched  upon ; 
in  factj  there  are  many  things  he  has  not  had  time  to  touch  upon. 
One  thmg  we  did  that  I  think  has  not  been  mentioned  was  to  get  out 
a  forest  wardens'  handbook  which  contains  the  names  of  every 
warden,  his  deputies,  and  the  telephone  number  of  each.  We  started 
out  with  the  idea  of  distributing  these  handbooks  through  the  auto- 
mobile association  in  the  State.  They  are  pretty  enthusiastic  people 
over  forestry,  particularly  from  an  esthetic  standpoint,  and  where 
we  have  a  publication  of  this  sort  with  the  names  of  all  the  towns 
alphabetically  arranged,  any  automobilist  going  through  the  State, 
If  he  is  interested  at  all,  should  there  by  a  forest  fire,  has  an  oppor- 
tunity to  be  of  assistance.  With  one  of  these  books  an  automobilist, 
if  he  comes  across  a  fire,  simply  has  to  see  what  town  he  is  in,  then 
stop  off  at  the  first  farm  house  that  has  telephone  connection  and 
report.  The  same  use  can  be  made  of  this  book  by  those  operating 
electric  lines.  Rural  mail  carriers  and  the  boy  scouts  are  also 
making  use  of  it. 

J.  H.  Foster,  professor  of  forestry  at  New  Hampshire  College, 
who  has  been  intimately  associated  with  the  protective  work  under 
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the  Weeks  law  as  a  Federal  inspector,  was  called  upon  to  continue 
the  discussion  of  lookout  systems.    He  said : 

Gentlemen:  To  my  mind  lookout  work  is  so  important  that  as 
time  goes  on  other  lines  of  fire  protection  will  become  less  necessary. 
I  say  this  with  a  full  understanding  of  the  shortcomings  of  lookout 
stations  and  with  the  full  knowledge  that  there  are  times  when 
smoke  and  haze  render  them  useless  for  short  periods.  In  order  that 
lookout  stations  may  render  the  best  service  they  must,  of  course,  be 
efficiently  equipped  and  maintained. 

Last  summer  I  visited  a  great  many  of  the  stations  in  New  England 
and  was  much  impressed  with  the  quality  of  the  men  employed  as 
observers.  They  were  accustomed  to  the  region  about  them,  were 
acquainted  with  the  people,  and  most  of  them  were  experienced  in 
woods  work.  Furthermore,  they  enjoyed  the  life  of  isolation,  which 
is,  of  course,  essential  to  satisfactory  service. 

I  am  sorry  to  say  that  in  a  niunber  of  cases  I  found  that  the  dis* 
trict  chiefs  neglected  the  lookout  men  under  their  direction.  They 
should  keep  in  touch  with  the  lookouts  daily  if  possible.  It  is  dis- 
courag|ing  for  an  observer  never  to  see  or  seldom  to  have  communica- 
tion with  his  district  chief.  While  it  may  be  impossible  for  a  district 
chief  to  get  to  isolated  stations  often,  he  can  telephone  to  the  men, 
which  is  not  only  encouraging  to  them  but  helps  him  to  gauge  the 
efficiency  of  the  service  they  are  rendering.  It  is  not  enough  for 
the  observers  to  make  written  reports  to  the  district  chief.  They 
should  come  personally  in  contact  with  him. 

The  need  of  easy  communication  from  lookout  stations  to  central 
telephone  offices  is  absolutely  essential.  The  lack  of  satisfactory 
communication  in  some  instances  has  been  responsible  for  bad  fires. 
It  is  perfectly  obvious  that  unless  an  observer  can  communicate  with- 
out delay  with  the  central  telephone  office  and  with  his  district  chief 
or  a  fire  warden  the  lookout  station  might  just  as  well  not  exist.  I 
know  of  one  station  with  an  excellent  oteerver  and  in  a  region  where 
great  service  could  be  rendered,  but  because  the  observer  could  only 
get  the  central  station  by  relaying  a  message  through  a  store  he  was 
in  one  instance  unable  to  report  a  fire  until  it  was  already  discovered 
by  other  people  and  beyond  control.  In  some  cases  direct  communi- 
cation with  central  telephone  stations  is  not  possible  at  present  even 
where  the  lookout  is  a  very  important  one  to  maintain. 

The  Kennebec  Valley  Protective  Association  in  Maine  is  rendering 
fine  service  in  aiding  the  State  in  its  fire-protective  work.  This  as- 
sociation has  recently  completed  a  double  telephone  line  connecting 
isolated  portions  of  the  Kennebec  watersheds  and  so  located  that 
lookout  stations  may  be  readily  connected  and  brought  into  close 
touch  with  the  chief  wardens  in  charge  and  the  secretary  of  the  asso- 
ciation. Its  work  in  other  directions,  such  as  furnishing  funds  to 
the  State  in  time  of  emergency,  is  also  very  valuable. 

In  New  Hampshire  the  timberland  owners'  association  is  doing 
effective  work,  not  only  by  protecting  large  areas  belonging  to  the 
owners,  but  by  helping  the  State  forester  and  the  Federal  Govern- 
ment to  improve  the  entire  fire  service.  Assistance  rendered  by  this 
association  is  doubly  important  because  of  the  fact  that  its  funds 
can  be  used  for  any  legitimate  purpose  and  are  often  used  to  supply 
needs  which  the  State  and  the  Federal  Grovernment  can  not  supply. 
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The  association  has  built  many  lookout  stations  and  equipped  them 
and  has  used  its  funds  in  other  ways,  such  as  building  lines  of  tele- 
phone to  connect  isolated  points  and  paying  for  extra  telephone 
service. 

I  am  very  enthusiastic  over  the  lookout-station  work  which  has  been 
developed  in  Massachusetts.  The  ease  with  which  one  may  com- 
municate from  one  station  to  another  and  with  central  telephone 
offices  makes  it  evident  that  any  fire  must  be  quickly  reported.  It 
is  a  policy  of  Massachusetts  to  have  the  observers  come  in  close  touch 
with  the  town  fire  wardens.  The  district  chiefs  during  periods  when 
there  is  no  fire  danger  take  the  observers  to  the  surrounding  towns 
and  make  them  acquainted  with  the  wardens.  In  this  way  many 
important  problems  are  discussed  and  plans  made  which  help  to 
increase  the  efficiency. 

A  great  deal  has  been  said  about  railroad  patrol  and  the  protection 
of  property  from  railroad  fires.  I  believe  lookout  stations  can  render 
an  extremely  important  service  in  this  regard,  and  they  are  already 
doing  so  to  a  certain  extent.  I  believe  the  time  should  come  soon 
when  lookout  service  may  do  away  more  and  more  with  the  need  of 
railroad  patrol.  A  number  of  instances  in  New  England  show  what 
excellent  results  have  been  obtained  in  checking  fires  along  railroads 
by  means  of  lookout  stations.  In  Connecticut  one  of  the  stations  in 
particular  is  so  situated  that  many  miles  of  the  Central  New  England 
Railway  can  be  seen  from  it.  The  observer  has  been  able  to  call  up 
the  railroad  station  agent  and  report  to  him  that  a  particular  train 
has  just  started  a  fire,  and  the  station  agent  has  been  able  to  get  the 
section  crew  to  the  fire  at  once.  Many  miles  of  railroad  can  be  seen 
from  some  of  the  lookout  stations  in  western  and  central  Massachu- 
setts and  also  from  stations  in  New  Hampshire,  particularly  Black 
Mountain  and  the  Mount  Agassiz  stations.  In  Maine  the  lookout  sta- 
tions are  in  a  large  measure  located  in  a  portion  of  the  State  where 
railroad  fires  are  the  greatest  danger. 

With  reference  to  brush  permits,  a  number  of  cases  came  to  my 
attention  last  summer  where  the  observer  at  a  station  was  undecided 
whether  or  not  to  report  a  fire  which  was  obviously  a  brush  fire  and 
in  no  danger  of  spreading.  It  would  be  well  if  fires  set  by  warden 
permit  could  be  reported  to  the  observer  either  by  the  fire  warden  or 
by  the  person  receiving  the  permit  to  bum  brush. 

Lookout-station  work  is  comparatively  new.  It  is  being  improved 
every  year,  and  I  am  confident  that  a  greater  degree  of  progress  in 
fire  protection  has  been  made  as  a  result  of  lookout  and  patrol  work 
in  the  last  two  or  three  years  than  has  ever  been  made  before  or  could 
be  made  by  any  other  means. 

TELEPHONE  CONSTRUCTION. 

C.  R.  Pettis,  superintendent  of  forests  of  New  York,  led  the  dis- 
cussion on  this  subject,  as  follows : 

Gentlemen  :  Our  appropriation  for  fire  protection  applies  to  for- 
est lands  in  the  Adirondack  and  Catskill  preserves.  The  money  may 
be  used  for  employing  men  for  either  patrol  or  fire  fighting  and  their 
expenses,  purchasing  supplies,  building  lookout  stations  and  telephone 
lines,  or  other  necessary  purposes.    The  financial  aid  from  the  Federal 
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Government  has  been  used  to  pay  the  salaries  of  observers  on  lookout 
stations. 

The  region  protected  is  divided  into  five  districts — four  in  the 
Adirondacks  and  one  in  the  Catskills.  These  districts  include  certain 
towns  known  as  "  fire  towns,"  of  which  there  are  77  in  the  Adiron- 
dacks and  19  in  the  Catskills ;  their  aggregate  area  is  7,200,000  acres, 
including  1,644,088  acres  of  State  land. 

I  think  you  are  all  convinced  of  the  value  of  observation  stations. 
In  New  York  I  believe  we  would  not  be  able  to  maintain  any  kind  of 
reasonable  fire  protection  without  them,  and,  of  course,  we  can  not 
have  effective  stations  without  telephone  connections.  Stations  are 
being  established  as  fast  as  our  appropriations  and  facilities  permit. 
In  this  work  we  have  had  the  cooperation  and  financial  support  of 
private  owners.  In  some  cases  we  enjoy  the  free  use  of  their  tele- 
phone lines  or  they  have  joined  in  building  new  ones;  in  other  cases 
complete  stations  have  been  built  by  the  owners  and  we  maintain 
the  observers. 

The  first  work  we  did  in  constructing  observation  stations  and  tele- 
phone lines  was  in  the  summer  of  1909,  when  we  established  11  sta- 
tions. Since  then  we  have  been  working  on  a  comprehensive  plan, 
and  to-day  there  are  49  stations.  We  hope  eventually  to  have  about 
60  stations  probably  not  more  than  7  or  8  miles  apart. 

We  have  already  constructed  227  miles  of  telephone  lines,  of  which 
58  miles  was  built  the  past  year  almost  entirely  by  the  ranger  force 
during  the  winter  season.  In  some  cases  these  lines  are  comparatively 
short,  built  to  connect  the  station  with  a  commercial  line  or  to  form 
a  connecting  link  between  existing-  lines,  while  in  other  cases  they  are 
from  30  to  40  miles  in  length.  On  some  of  the  longer  lines  we  are 
leasing  a  large  number  of  phones  which  not  only  brmg  in  a  revenue 
and  help  pay  the  maintenance  charge,  but  also  put  the  force  in  touch 
with  a  greater  number  of  people. 

We  build  a  two-wire  line  (metallic  circuit)  wherever  we  connect 
with  one,  and  similarly  in  the  case  of  a  one- wire  line  (grounded  cir- 
cuit). We  clear  out  a  space  along  our  lines  and  always  attempt  to  go 
through  ffreen  timber,  if  possible.  If  we  have  to  go  through  fire- 
killed  timoer  outside  of  State  land,  we  try  to  make  some  arrangement 
with  the  owner  to  cut  down  the  necessary  trees  so  that  they  will  not 
be  constantly  falling  on  the  line.  Only  in  cases  of  necessity  do  we 
erect  telephone  poles.  We  think  it  cheaper,  if  a  telephone  company 
has  a  line  of  poles  where  we  wish  to  establish  a  line,  to  make  an  at- 
tachment contract;  as  a  rule,  there  are  unused  pins  which  can  be 
rented.     The  customary  price  is  10  cents  per  pin  per  year. 

No.  12  galvanized-iron  wire  is  used  for  lines  attached  either  to 

f)oles  or  trees.  This  material  costs  approximately  $6  a  mile.  When 
ines  are  attached  to  trees  we  use  Victor  split  msulators,  the  wire 
going  through  the  center  of  the  insulator,  around  which  a  short  wire 
IS  wrapped,  securely  turned,  and  then  attached  to  a  tree  by  an  ordi- 
nary fence  staple.  The  insulators  are  placed  approximately  150  feet 
apart,  requiring  35  to  the  mile.  The  opening  in  the  insulator  is 
sufficient  to  permit  the  wire  to  slide,  but  as  the  line  is  built  with  some 
slack  a  tie  around  the  insulator  is  made  once  in  about  every  seven 
insulators.  This  tends  to  distribute  the  slack  and  prevents  the  wire 
from  dragging  on  the  ground.  In  case  a  tree  falls  on  the  line  it  is 
not  broken,  but  simply  pulls  up  the  sladc.    When  the  tree  is  removed 
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the  slack  is  redistributed.  It  is  desirable  to  run  the  line  near  the 
trail  in  order  to  make  inspection  easy  for  the  linemen.  The  lines 
through  the  woods  are  not  built  straight,  but  in  a  somewhat  zigzag 
manner.  This  construction  holds  the  wire  out  from  the  trees.  If  a 
metallic  circuit  is  constructed,  the  lines  should  not  be  so  close  together 
that  a  tree  might  fall  across  both  of  them  and  thus  make  a  short 
circuit. 

Special  attention  should  be  given  to  the  matter  of  protection  from 
lightning.  Mountain  tops  are  very  often  "  hit."  A  neayy  protector 
should  be  used  in  all  cases.  The  58-A  of  the  Western  Electric  Co. 
has  proved  very  satisfactory.  The  observer  should  be  provided  with 
several  additional  fuses.  We  have  also  found  that  the  use  of  a  switch 
disconnecting  the  wire  before  it  reaches  the  instrument  gives  an  addi- 
tional precaution ;  it  should  be  opened  in  case  of  thunderstorms. 

In  purchasing  instruments  it  is  desirable  to  specify  a  2,500-ohm 
ringer,  as  this  increases  the  sound.  Metallic  telephone  sets  are  being 
tried  and  will  probably  be  desirable.  In  any  case  the  sets  should  be 
carefully  protected,  not  only  from  storms  but  from  hedgehogs. 

Subsidiaries  of  the  American  Telephone  &  Telegraph  Co.  (Bell) 
are  our  chief  operating  companies,  and  whenever  we  connect  with 
their  lines  our  agreements  provide  that  we  make  the  necessary  con- 
struction subject  to  their  inspection.  We  have  had  no  trouble  at  all 
on  this  score,  because  we  endeavor  to  build  substantial  lines. 

The  cost  of  construction  varies  in  the  case  of  a  one-wire  line 
(grounded  circuit)  from  about  $10  per  mile  of  tree  line  to  $40  per 
mile  of  pole  line;  and  in  the  case  of  a  two-wire  line  (metallic  circuit) 
from  $20  per  mile  of  tree  line  to  $60  per  mile  of  pole  line.  Where 
there  is  no  forest  growth  we  have  in  cases  found  it  advisable  to  use 
what  the  Western  Electric  Co.  call  No.  9  O.  K.  triple-braid  galvan- 
'  ized-iron  wire,  costing  $30  a  mile.  I  have  heard  of  cases  where  this 
wire  has  been  in  use  tor  eight  or  nine  years,  lying  on  the  ground,  and 
is  still  giving  satisfactory  service.  It  is  particularly  adapted  to  use 
en  mountain  tops  where  there  is  nothing  but  barren  rocks  and  it  is 
impossible  to  erect  poles. 

As  Mr.  Hutchins  pointed  out,  it  is  very  desirable,  if  possible,  to 
get  a  direct  connection.  Do  not  have  your  telephone  wires  so  that 
the  man  on  the  mountain  station  has  to  wait  for  somebody  to  run 
across  the  road  to  telephone  to  somebody  else,  or  where  you  can  not 
talk  to  the  fire  warden.  If  your  station  man  is  any  good  he  may 
tell  his  ranger  or  warden  something  in  regard  to  the  size  of  the  fire 
and  how  it  is  coming  up,  so  that  the  ranker  can  get  an  idea  of  how 
many  men  he  needs  to  take;  those  are  the  important  things. 

Wherever  possible  our  lines  are  connected  to  lumber  camps.  In 
fire  fighting  one  man  from  a  lumber  camp  is  worth  25  men  picked 
up  around  a  village.  The  lumber  companies  in  nearly  all  cases  have 
telephones  running  into  their  camps.  They  give  us  n^ee  use  of  these 
and  switchboard  service  wherever  necessary,  and  all  we  have  to  pay  is 
our  long-distance  telephone  rental. 

It  never  seemed  to  us  quite  fair  to  ask  a  commercial  company  to 
build  a  line  to  the  top  of  a  mountain  to  get  the  business  that  would 
come  from  the  operation  of  a  single  telephone,  and  therefore  we  went 
ahead  and  built  our  own  lines.  We  furnished  our  own  instruments 
and  maintained  these  lines,  and  there  is  no  additional  expense  to  the 
telephone  company  for  the  new  business.   We  use  the  telephone  prob- 
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ably  seven  months  in  the  year  and  pay  the  regular  full  annual  tele- 
phone rental.  That  rental  varies,  according  to  the  size  of  the  tele- 
phone exchange,  from  $18  to  $36  a  station  a  year. 

Mr.  Foster.  May  I  ask  if  the  telephone  companies  give  you  a  re- 
bate for  a  half-year  or  more  ? 

Mr.  Pettis.  They  are  willing  to  have  a  contract  canceled  on  pay- 
ment of  one-half  of  the  rental  for  the  unexpired  period.  They  have 
offered  that  option. 

In  the  case  of  two  lookout  stations  we  have  our  lines  on  toll-service 
basis ;  that  is,  drop  the  money  in  the  slot  when  we  use  the  telephone ; 
they  offer  contracts  for  such  service  on  toll  lines  only.  In  another 
case,  at  Tupper  Lake,  we  built  our  line  from  the  top  of  the  mountain 
to  the  telephone  central  station,  where  we  are  on  a  regular  toll 
basis  and  pay  whatever  the  prescribed  toll  rate  is. 

We  have  had  most  of  our  trouble  with  party  lines.  A  great  many 
lines  were  so  heavily  loaded  that  it  was  not  desirable  to  add  another 
telephone.  One  case  of  this  kind  was  where  we  had  four  mountain 
stations  and  five  rangers  on  a  long  and  heavily  loaded  line.  In 
this  instance  we  have  si^ed  a  contract  with  the  Bell  Telephone  Co. 
to  attach  our  line  to  their  poles,  and  have  run  a  wire  to  handle  our 
employees,  who  now  get  service  among  themselves  direct  on  our  own 
line  or  through  central  to  others.  Private  owners  have  cooperated 
with  us  very  fully.  We  built  from  Schroon  Lake  to  Underwood,  a 
distance  of  nearly  30  miles,  a  line  which  ran  into  the  telephone  central 
at  Schroon  Lake;  a  private  party  paid  one-half  of  the  expense  and 
looked  after  all  the  maintenance. 

The  telephone  companies  have  insisted  that  we  pay  business  rates, 
while  we  nave  tried  to  show  them  that  we  were  not  doing  business, 
but  that  the  service  is  the  same  as  that  supplied  a  private  house, 
because  our  phone  was  at  the  habitation  of  a  smgle  man  on  a  moun- 
tain station.  On  some  of  our  mountains  we  have  two  telephones, 
one  on  top  of  the  mountain  and  one  down  a  short  distance  at  the 
camp.  We  have  maintained  that  one  telephone  was  an  extension  of 
the  other,  for  certainly  one  man,  even  though  he  does  have  two  tele- 
phones, could  use  but  one  at  a  time. 

The  telephone  companies  derive  a  great  deal  of  revenue  from  the 
State's  fire-protective  organization.  All  of  our  49  mountain  stations 
are  called  every  day  by  me  district  ranger.  The  tolls  will  vary  from 
about  20  cents  to  as  high  as  40  cents  a  call. 

So  much  for  telephone  construction.  Before  concluding  let  me  say 
a  few  words  about  mountain  stations.  We  have  tried  to  make  them 
an  attraction  in  the  locality  in  order  to  get  the  tourists  interested. 
We  have  cleaned  up  the  trails  so  that  ladies  can  go  up  some  of  the 
mountains,  and  we  have  posted  signs  so  that  tourists  can  not  get  lost. 
The  station  is  thus  made  much  more  attractive  for  the  observer;  he 
is  not  so  lonesome.    All  this  aids  the  work. 

I  wish  to  point  out  a  single  instance  as  to  the  value  of  a  mountain 
station.  During  the  dry  period  of  last  July,  about  noon  one  Sunday, 
a  fire  was  discovered  by  the  observer  on  Adams  Mountain.  It  origi- 
nated in  one  of  the  most  inaccessible  portions  of  the  Adirondack 
forest,  but  in  spite  of  this  fact  a  fire  warden  with  a  small  force  of 
men  reached  there  within  two  hours.  By  5  o'clock  the  following 
morning  the  ranger  was  on  the  ground  with  a  large  force  of  men,  and 
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the  fire  was  controlled  before  it  had  burned  over  more  than  5  acres. 
The  land  on  which  this  fire  occurred  had  been  lumbered  within  recent 
years,  and  there  was  a  large  amount  of  slash  on  the  ground.  If  the 
observation  station  had  not  been  there  it  is  probable  that  thousands 
of  acres  of  timberland  would  have  been  burned  over  before  the  fire 
could  have  been  checked. 

The  time  to  fight  a  fire  is  before  it  starts.  We  supply  our  stations 
with  United  States  Geological  Survey  maps,  but  few  of  our  men  use 
them.  We  select  for  an  observer  a  man  who  has  tramped  all  the 
ridges  and  points  and  knows  his  own  territory.  When  he  learns  of  a 
fire  he  calls  up  the  proper  persons  and  gets  them  on  the  job.  They 
get  an  automobile,  or  whatever  is  required,  and  put  the  fire  out  before 
it  gets  well  started. 

Last  year  we  had  383  fires  in  the  forest-preserve  counties.  The 
total  acreage  burned  over  was  6,990,  of  which  629  acres  were  State 
lands,  and  the  total  damage  was  only  $11,340.  The  average  area  per 
fire  was  18  acres,  and  the  average  damage  about  $30.  Out  of  the  area 
under  protection  about  one-tenth  of  1  per  cent  was  burned  over,  and 
but  a  very  small  proportion  of  that  was  land  upon  which  there  was 
much  timber.  A  large  proportion  of  our  fires  occurred  around  the 
outlying  sections  of  the  Adirondacks.  We  are  having  most  trouble 
there,  and  also  in  the  sparsely  settled  portions  along  the  highways. 

Mr.  GREEL.EY.  Gentlemen,  I  have  here  some  copies  of  a  proposed 
contract*  between  the  American  Telephone  &  Telegraph  Co.  and  the 
Secretary  of  Agriculture.  We  are  extremely  fortunate  in  having 
with  us  to-day  Mr,  M.  C.  Rorty,  commercialengineer  of  the  American 
Telephone  &  Telegraph  Co.,  who  has  come  here  for  the  especial  pur- 
pose of  discussing  the  provisions  of  this  contract,  which  may  apply 
to  the  States  as  well  as  to  the  Federal  Government,  and  such  matters 
pertaining  to  telephone  contracts  and  rates  in  general  as  you  may 
wish  information  on.    I  take  pleasure  in  introducing  Mr.  Roriy. 

Mr.  Chairman  and  Gentlemen  :  Perhaps  what  I  have  to  say  can 
be  introduced  in  the  best  way  by  telling  just  how  this  present  contract 
has  been  developed  and  what  the  thoughts  are  as'  to  the  use  of  it,  or  of 
similar  contracts  throughout  the  several  States  and  in  the  various 
portions  of  the  country. 

This  particular  agreement  has  been  approved  by  the  Secretary  of 
Agriculture  and  has  also  been  approved  by  the  American  Telephone 
&  Telegraph  Co.,  to  the  extent  that  we  agree  to  advise  its  adoption 
by  the  various  associated  telephone  companies. 

I  may,  in  this  connection,  make  a  little  explanation  as  to  the  rela- 
tions between  the  American  Telephone  &  Telegraph  Co.  and  the 
associated  companies.  The  associated  companies  are  separate  and 
independent  organizations  except  as  to  the  stock  interest  that  the 
American  Telephone  &  Telegraph  Co.  has  in  all  of  them.  That  stock 
interest  runs,  in  different  cases,  from  a  minority  interest  to  complete 
or  nearly  complete  control. 

Contract  forms  similar  to  these  will  be  forwarded  to  the  associated 
companies  as  soon  as  completed  copies  are  received  from  the  printer, 
which  I  expect  will  be  some  time  next  week;  and  I  haVe  no  doubt  that 
the  form  will  be  adopted  substantially  as  it  stands,  in  so  far  as  the 
Department  of  Agriculture  may  wish  to  have  contracts  executed. 

^A  copy  of  thig  contract  form  is  contained  in  the  Appendix,  p.  80. 
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The  contract  has  been  drawn  up  specifically  to  meet  the  interests 
of  the  Federal  Forest  Service.  Nevertheless,  we  have  had  in  mind, 
in  drawing  it  up,  that  there  would  be  a  desire  on  the  part  of  the 
various  State  foresters  to  arrange  for  somewhat  similar  contracts, 
and,  while  the  details  will  necessarily  have  to  vary  in  the  different 
States  according  to  local  conditions,  nevertheless  I  think  it  is  safe  to 
say  that  the  spirit  of  this  a^eement — the  general  spirit  of  cooper- 
ation in  which  it  has  been  written — will  be  carried  out  in  connection 
with  any  separate  contracts  that  may  be  set  up  between  the  State 
forest  departments  and  the  local  Bell  telephone  companies. 

The  essential  feature  of  this  contract,  as  between  the  Secretary  of 
Agriculture  and  any  associated  Bell  telephone  company,  is  the  agree- 
ment of  the  telephone  company  to  establish  for  forest  purposes  prac- 
tically the  same  type  of  service  that  is  now  furnished  for  rural  tele- 
phone lines.  The  service  may,  however,  by  local  arrangement  be  set 
up  on  a  one-party-line  basis  if  there  is  objection  to  having  other  parties 
on  the  forest  lines,  or  there  may  be  three  or  four  or  a  dozen  Forest 
Service  telephones  on  any  one  line.  The  plan  is  expressed  in  gen- 
eral terms  in  this  contract,  with  the  idea  that  the  schedule  specifying 
the  compensation  will  cover  the  details  and  will  be  taken  up  in- 
dividually in  the  territory  of  each  telephone  company. 

Provision  is  made,  in  addition,  for  a  reciprocal  use  of  attachments 
on  Forest  Service  pole  lines,  and  the  pole  lines  of  the  Bell  Telephone 
Co.  These  attachments  are  to  be  interchanged  without  charge,  sub- 
ject to  the  condition  that  there  shall  be  spare  facilities  available  in 
either  case. 

The  telephone  company  also  agrees  to  construct  telephone  lines 
for  the  Forest  Service  in  any  locality  it  may  desire;  to  install  tele- 
phones and  perform  maintenance  work;  and,  in  emergency,  to  sell 
to  the  Department  of  Agriculture  such  telephone  equipment,  line 
material,  and  supplies  as  can  be  reasonably  supplied  from  local  stock 
rooms  or  the  telephone  company,  this  service  to  be  furnished  at  cost, 
including  all  supervision  cnarges,  plus  10  per  cent,  and  the  sales 
to  be  made  at  actual  cost  plus  10  per  cent.  It  is  a  question  just  how 
far  the  Forest  Service  may  desire  to  avail  itself  of  this  last  pro- 
vision, but  it  is  at  least  desirable  to  have  the  arrangement  set  up  in 
advance,  so  that  when  an  emergency  comes  there  may  be  no  delay 
on  account  of  special  negotiations. 

A  further  clause  provides  that  the  Department  of  Agriculture  may 
attach  telephones  for  lookout  stations  on  the  telephone  company's 
pole  lines  and  circuits  without  charge,  but  subject  to  certain  restric- 
tions that  are  enumerated,  such  telephones  to  be  for  emergency  use. 

Provision  is  also  made  tor  the  connection  of  portable  stations  with 
subscribers'  lines,  and  for  the  designation  of  local  telephone  officials 
who  shall  cooperate  with  the  officials  or  employees  of  the  Forest 
Service  in  connection  with  all  telephone  work.  'The  telephone  com- 
pany agrees  to  furnish  maps,  blue  prints,  drawings  and  specifications, 
and  recommendations  in  connection  with  the  construction  of  forest 
telephone  lines,  and  also  agrees  to  cooperate  actively  with  the  offi- 
cials and  employees  of  the  department  in  providing  emergency  com- 
munication oy  telephone  during  forest  nres.  This  last  provision 
will  mean  a  great  deal,  I  imacrine,  in  a  case  of  a  large  fire,  and  the 
intent  of  the  section  is  to  make  sure  that  some  one  telephone  man 
shall  know  that  it  is  his  job  to  cooperate  with  the  local  forest  people 
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aud  to  make  things  go  properly  as  to  the  use  of  telephone  service  in 
contaroUing  the  fire. 

The  telephone  company  also  agrees  to  keep  any  public  telephone 
exchange  open  at  all  hours  on  payment  of  tne  actual  extra  expense 
involv^.  It  may  be  that  when  a  fire  is  burning  furiously  constant 
telephone  communication  will  be  necessary.  In  such  cases  the  tele- 
phone company  will  keep  the  small  telephone  exchanges  open  all 
night  or  on  Sundays  ana  holidays.  A  great  many  of  the  smallest 
exchanges  are  open  only  until  10  o'clock,  or  about  that  time. 

Another  provision  allows  telephone  calls  made  from  subscribers' 
stations  or  portable  stations  to  oe  charged  to  any  telephone  of  the 
Forest  Service,  provided  the  telephone  in  question  is  either  the  one 
called  or  is  one  connected  with  the  local  exchan^.  In  some  cases 
there  are  local  rules  against  reversing  calls.  This  section  makes  it 
always  possible  for  Forest  Service  employees  to  reverse  toll  calls  to 
Forest  Service  telephones,  and  also  permits  them  to  have  calls  charged 
from  an  emergency  station  to  any  Forest  Service  telephones  connected 
with  the  exchange  at  which  the  calls  originate. 

Another  section  provides  that  the  telephone  company  will  use  its 
good  offices  in  arranging,  so  far  as  possible,  with  its  subscribers  in 
or  near  any  National  Forest  to  give  prompt  notice  to  the  telephone 
company's  central  office  directly  ser\'ing  such  subscribers  of  any  forest 
fires  discovered  by  such  subscribers  or  of  which  they  may  receive 
notice,  and  will  instruct  its  operators  and  other  employees  promptly 
to  communicate  such  notice  to  the  local  forest  officials.  Tnis  gives 
you  something  in  addition  to  the  boy  scouts  and  the  rural  mail  car- 
riers, and,  I  imagine,  with  a  little  careful  work  can  be  extended  into 
a  very  valuable  patrol  system. 

Another  section  provides  that  the  telephone  companjr  shall  furnish 
maps  showing  the  arrangement  and  location  of  circuits,  pole  lines, 
and  exchanges  of  the  telephone  company  in  the  neighborhood  of  any 
National  Forest. 

Still  another  section  provides  that  the  telephone  company  shall  use 
its  good  offices  to  secure  for  the  Department  of  Agriculture,  upon 
terms  and  conditions  substantially  similar  to  those  provided  for,  suit- 
able arrangements  for  the  furnishing  of  similar  service  by  such  of 
the  connecting  companies  of  the  telephone  company  within  its  terri- 
tory as  the  iJepartment  of  Agriculture  may  in  each  case  desire  or 
approve.  This  section  simply  means  that  the  telephone  companies 
will  use  their  acquaintance  with  the  telephone  companies  over  which 
they  have  no  actual  control  in  the  interest  of  the  Forest  Service.  In 
the  case  of  connecting  telephone  companies  that  have  been  doing  busi- 
ness with  the  associated  Bell  companies  for  any  length  of  time,  there 
will  probably  be  very  little  difficulty  in  making  any  arrangements 
that  may  be  desirable. 

A  special  provision  in  the  contract  which  should  be  of  particular 
interest  to  the  State  foresters  is  covered  by  section  14  of  Article  I, 
which  states  that  the  telephone  company  will  "  extend  the  telephone 
facilities  and  service  covered  by  this  agreement  to  State  authorities 
and  private  timberland  owners  cooperating  with  the  Department  of 
Agriculture  in  forest  protection  in  so  far  as,  in  the  judgment  of  the 
telephone  company,  such  facilities  and  service  may  reasonably  be  so 
extended:  Provided^  That  any  special  rates  for  exchange  or  toll- 
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line  service  set  forth  in  the  annexed  schedule  A  shall  in  no  case  here- 
under be  allowed  to  such  State  authorities  and  timberland  owners 
for  any  purposes  other  than  forest  protection." 

This  clause  was  inserted  to  cover  cases  where  State  authorities  or 
private  timberland  owners  were  directly  cooperating  with  the  Federal 
Forest  Service  in  the  protection  of  forests  adjacent  to  existing 
National  Forests.  It  had  not  in  mind  the  cooperation  that  exists 
between  the  State  forest  departments  and  the  Federal  Forest  Service 
under  the  Weeks  law.  The  latter  condition  may,  however,  be  met  by 
the  negotiation  of  contracts,  substantially  similar  in  general  intent 
to  that  before  us,  between  the  State  forest  departments  and  the 
associated  Bell  telephone  companies.  However,  such  contracts  must 
be  negotiated  in  detail  with  the  associated  telephone  companies  and 
not  with  the  American  Telephone  &  Telegraph  Co. 

The  only  remaining  section  of  particular  consequence  in  the  con- 
tract is  that  which  provides  for  the  furnishing  to  the  telephone  com- 
Eany  of  right  of  way  through  National  Forests  under  certain  speci- 
ed  conditions. 

As  to  specific  telephone  rates  to  be  charged  under  this  contract,  the 
present  arrangements  of  the  Forest  Service  with  the  associated  com- 
panies vary  widely,  and  it  is  not  expected  that  the  adoption  of  the 
new  form  of  contract  will  necessarily  require  any  modifications  in 
the  existing  charges.  All  such  matters  will  be  questions  for  local 
negotiation  and  will  be  covered  by  the  schedule  in  each  case.  It  is 
hardly  possible  for  me  to  indicate  what  the  attitude  of  the  local  tele- 
phone companies  will  be  in  regard  to  any  specific  rates,  although  it  is 
the  expectation,  in  a  general  waj^,  that  the  charges  for  forest  tele- 

{)hones  will  be  more  or  less  in  line  with  the  charges  made  in  each 
ocality  for  rural  telephone  service  on  lines  where  the  subscribers 
furnish  their  own  instruments  and  the  rural  portion  of  each  circuit. 
Such  charges  vary  widely  in  different  parts  of  the  country,  ranging 
from  as  low  as  $3  up  to  as  high  as  $12  per  station  per  annum  tor  a 
minimum  of  about  six  stations  on  any  one  line.  A  very  common  rate 
is  in  the  neighborhood  of  $5  or  $6  per  station.  Additional  charges 
are  made,  of  course,  in  cases  where  the  telephone  companies  furnish 
the  instruments. 

Mr.  Pettis  has  raised  a  point  in  connection  with  the  charges  for 
service  rendered  during  a  part  of  each  year  which  may  need  some 
explanation.  From  the  telephone  company's  standpoint  it  is  difficult 
to  figure  that  service  of  this  kind,  particularly  where  it  is  required 
every  year  for  a  definite  period,  costs  any  less  than  service  that  is 
continuous  through  the  12  months.  The  switchboard  apparatus,  cable 
pairs,  and  outside  wires,  even  when  not  actually  in  use,  have  to  be 
held  in  reserve  and  maintained ;  and  operators  and  repair  men  have 
to  be  provided  to  handle  the  maximum  amount  of  work  to  be  done 
during  any  part  of  the  year,  and  can  not  very  well  be  laid  off  simply 
because  service  at  a  few  telephone  stations  is  discontinued  during  the 
winter  months.  The  result  is  that  the  rates  for  so-called  "  short- 
term  "  service  have  ordinarily  been  a  compromise  between  this  view 
of  the  situation  and  the  subscriber's  point  of  view  that  he  should  not 
pay  for  telephone  service  except  when  actually  using  it.    Charges  of 
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this  kind  become,  of  course,  of  less  importance  in  cases  where  the 
Forest  Service  furnishes  its  own  circuits  and  instruments. 

The  only  general  statement  that  can  be  made  in  regard  to  rate 
matters  is  to  repeat  what  I  have  said  before,  that  the  present  contract 
has  been  conceived  in  a  spirit  of  liberality  and  cooperation,  and  that 
it  is  quite  certain  that  the  same  spirit  will  be  carried  out  by  the 
telephone  companies  into  any  individual  negotiations  that  the  State 
foresters  may  undertake  in  their  respective  States. 

CONSTRUCTION  OF  PROTECTIVE  IMPROVEMENTS  IN  WISCONSIN. 


J.  G.  Petebs  read  the  following  paper  from  State  Forester  E.  M. 
Griffith,  of  Wisconsin : 

Gentlemen  :  In  1910  there  were  only  a  few  roads  within  the  State 
forest  reserve.  As  a  complete  system  of  roads,  fire  lines,  and  tele- 
phone lines  was  absolutely  necessary  in  order  to  protect  the  reserve 
from  fires,  this  work  has  been  pushed  during  the  field  seasons  of 
1911  and  1912  as  rapidly  as  the  men  and  funds  at  the  disposal  of  the 
forestry  board  would  permit. 

Within  the  reserve  there  were  fortunately  many  miles  of  old 
logging  railroad  grades.  With  a  comparatively  small  amount  of 
work  many  of  these  have  been  made  into  very  fair  woods  roads,  which 
will  also  be  excellent  fire  lines.  Others  are  so  located  that  they  can 
not  be  used  as  roads,  but  most  of  them  will  be  cleared  of  brush  and 
other  inflammable  material. 

Approximately  159  miles  of  road  were  built,  at  an  average  cost  of 
about  $118  per  mile.  Where  old  railroad  grades  could  not  be  utilized, 
roads  had  to  be  built  through  heavy  brush  or  timber.  The  cost  of 
building  a  typical  piece  of  road  on  an  old  railroad  grade  was  as 
follows : 


Character  of  work. 


CJitUng  brush 

Remoring  ties 

Removing  roclc  and  sod 
Plowing  and  dragging. . 

Board  of  men 

Board  of  team 

Total 


Total 

cost; 

Cost 

distance, 

per  mile. 

Smiles. 

S56.85 

$7.n 

58.08 

7.26 

9.20 

1.15 

49.85 

6.23 

85.90 

10.74 

33.40 

4.17 

293.28 


36.06 


On  most  of  these  old  railroad  grades  the  brush  is  very  thick.  This 
must  first  of  all  be  cut  out  to  make  a  good  wide  road,  then  piled,  and 
later  burned.  The  heaviest  part  of  the  work  is  removing  the  ties, 
often  birch,  which  have  become  firmly  embedded  in  the  turf.  They  are 
piled  up  along  the  road  and,  when  thoroughly  dry,  burned.  After 
the  rock  and  sod  have  been  removed  the  road  is  plowed  and  dragged, 
and  then  with  a  little  use  it  packs  firmly. 

It  is  interesting  to  compare  the  cost  of  a  road  built  through  very 
brushv  country  with  that  of  one  built  on  an  old  railroad  grade,  es- 
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pecially  as  the  work  was  done  under  the  same  forest  ranger  with 
practically  the  same  crew  of  men : 


Character  of  work. 


Cutting  bnish 

Removing  stumps 

Flowing  and  dragging. . 

Scraping 

Shovelint;  and  grubbing 

Dynamitmg 

Burning  brush 

Board  of  men 

Board  of  team 

Total 


Total  cost; 

distance, 

2.75  miles. 


$113.95 
44.85 
32.20 
70.05 

125.70 
19.00 
26.45 

215. 30 
86.05 


734.45 


Cost  per 
mile. 


$41.44 
16.31 
11.71 
25.47 
45.71 
6.91 
0.62 
78. '.9 
31.(2 


267.06 


Approximately  118  miles  of  fire  lines  have  been  made,  at  an  average 
cost  of  $87.70  per  mile.  Most  of  the  fire  lines  follow  the  old  railroad 
grades.  Many  of  them  are  really  secondary  roads,  and  can  be  used 
as  such  when  desirable.  However,  in  a  great  many  places  it  has  been 
found  necessary  to  construct  fire  lines  where  there  were  no  railroad 
grades,  and  in  such  cases  the  fire  line  has  always  been  built  so  as  to 
connect  two  lakes,  or  a  lake  with  a  river,  road,  or  other  boundary, 
from  which  the  fire  could  be  fought.  The  forest  reserve  contains  sev- 
eral hundred  lakes  besides  a  number  of  rivers  and  many  smaller 
streams,  which  makes  it  a  comparatively  easy  matter  to  divide  the 
reserve,  by  means  of  roads  and  fire  lines,  into  a  large  number  of 
blocks  or  districts,  so  that  a  forest  fire  can  be  held  in  the  district  in 
which  it  starts. 

Fif tv-six  miles  of  telephone  line  has  been  constructed,  at  an  average 
cost  of  $36.77  per  mile.  The  detailed  cost  of  an  average  line  was  as 
follows : 


Character  of  work. 


Cutting  and  skidding  poles  to  road 

Digging  holes,  hauUng  and  setting  poles 

Stumpage  value  of  poles 

Stringing  wire 

Cost  of  wire 

Cost  of  knobs 

Cost  of  nails 

Tota! 


Total  cost; 

distance, 

9  miles. 


$78.30 
76.60 
40.50 
49.12 
43.38 
2.70 
.54 


290.14 


Cost  per 
mile. 


S8.70 
8.40 
4.60 
5.46 
4.82 
.30 
.00 


32.24 


Our  telephone  lines  extend  from  a  headquartei's  camp  to  ranger 
cabins,  lookout  towers,  and  near-by  towns ;  a  switchboard  at  the  head- 
quarters camp  makes  it  possible  to  connect  any  of  the  lines. 

During  the  summer  of  1912  four  55-foot  steel  lookout  towers  were 
built  on  some  of  the  highest  hills  within  the  forest  reserve,  so  located 
that  nearly  the  entire  area  of  forest-reserve  lands  in  Oneida  and 
Vilas  Counties  can  be  observed. 
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The  average  cost  of  constructing  the  towers  has  been  $136.90^ 
the  detailed  cost  of  a  typical  one  being  as  follows : 

Cost  of  tower $66.32 

Labor  setting  up  tower 52.51 

Cement  for  foundations 9.55 

Lumber  for  platform 3.05 

Total 131.43 

From  any  of  the  towers  the  country  can  be  seen  for  10  miles  iji 
almost  any  direction,  and  during  dry  weather  an  observer  is  sta- 
tioned at  each,  who  reports  immediately  by  telephone  any  fire  or 
smoke  that  may  be  seen. 

Old  dead  stubs  are  one  of  the  most  prolific  means  of  spreading 
forest  fires,  as  the  fire  quicklj  runs  up  the  dead  bark  to  the  top  of 
the  tree,  and  a  slight  wind  will  carry  the  burning  bark  for  long  dis- 
tances across  roads,  fire  lines,  streams,  or  other  barriers.  Stubs 
of  this  kind,  chiefly  birch,  have  been  cut  back  for  6  rods  on  each  side 
of  83  miles  of  roads  and  fire  lines,  at  an  average  cost  of  $5.34  per 
mile. 

Where  the  slash  from  old  lumbering  operations  is  very  heavy, 
and  especially  where  it  adjoins  timber  or  other  valuable  property, 
it  i^  necessary  to  pile  and  bum  it.  Over  1,335  acres  of  dangerous 
slashings  have  been  destroyed,  at  an  average  cost  of  $4.88  per  acre. 
The  reason  the  cost  was  so  high  was  on  account  of  the  work  being 
done  on  the  worst  areas  where  the  slashings  were  heaviest,  and  also 
because  the  lumbermen  had  made  no  attempt  to  pile  the  slash. 

SLASH  DISPOSAL. 

W.  T.  Cox,  State  forester  of  Minnesota,  addressed  the  conference 
on  this  subject,  as  follows : 

Gentlemen:  The  forest  service  in  Minnesota  has  two  big  prob- 
lems— ^in  the  summer,  fire  patrol,  and  in  the  winter,  slash  disposal. 
The  summer  force  i;5  reduced  in  the  fall  to  about  one-half.  We  find 
it  necessary  to  retain  the  complete  force  of  district  rangers  and 
from  one  to  three  assistants  in  each  district  to  look  after  Sash  dis- 
posal. There  are  over  1.500  logging  camps  operating  in  the  northern 
part  of  Minnesota  this  winter,  not  including  the  small  hardwood 
operations.  It  can  readily  be  seen  that  it  is  a  big  job  for  the  rangers 
to  handle  this  enormous  amount  of  work  and  to  go  around  to  all  of 
these  different  operators,  a  number  of  whom  are  small  contractors, 
many  being  irresponsible  and  requiring  supervision.  The  larger 
outfits,  of  course,  can  be  supervised  less  closely,  because  they  are 
responsible  people,  and  we  can  get  back  at  them  if  they  fail  to  dis- 
pose of  the  slash  properly.  The  law  is  a  very  broad  one  and  most 
satisfactory.  It  leaves  to  the  discretion  of  the  forest  department 
the  whole  mater  of  how  the  slash  shall  be  disposed  of.  The  old  law 
stated  that  the  slash  must  be  burned,  and  set  a  date  before  which  it 
must  be  fired.  That  law  was  inoperative  not  only  because  of  the 
failure  of  the  State  to  provide  the  men  to  enforce  it,  but  also  be- 
cause it  was  so  drastic  tnat  it  could  not  have  been  enforced ;  it  was 
an  impossibility  and  would  have  put  the  loggers  out  of  business. 
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We  have  many  different  conditions  in  the  State,  various  types  of 
forest  and  kinds  of  soil,  and  they  all  have  to  be  considered  in  making 
rules  regarding  slash  disposal.  I  might  mention  some  general  rules 
or  practices  in  regard  to  the  handling  of  slash.  In  the  northeastern 
part  of  the  State  there  is  considerable  spruce  and  cedar,  and  the  soil 
between  the  hills  is  very  rocky  and  swampy.  Under  such  conditions 
we  require  the  operators — largely  small  contractors — ^to  lop  their 
slash  and  make  fire  lines  around  it;  in  general,  no  burning  is  required. 
This  kind  of  work  can  be  done  for  approximately^  20  cents  a  thousand 
board  feet,  or  its  equivalent,  since  the  slash  is  cut  into  poles,  posts,  and 
similar  products.  In  this  part  of  the  State  there  are  also  large  areas 
of  mature  white  and  Norway  pine,  growing  mainljr  on  the  rocky 
ridges.  Here  we  require  the  slash  to  be  burned  in  winter  as  logging 
proceeds.  There  was  a  great  deal  of  opposition  to  this  at  the  start, 
because  it  looked  like  a  very  drastic  measure.  But  we  have  had  meet- 
ings with  the  lumbermen,  and  they  now  feel  that  it  is  their  own  work, 
which  it  really  is.  They  have  finally  come  around  to  our  point  of 
view,  and  many  of  the  larger  companies  are  burning  the  slash  dean 
at  a  cost  of  from  5  to  20  cents  a  thousand  feet.  The  lumbermen,  as  a 
rule,  are  reasonable,  and  at  one  of  the  meetings  they  agreed  as  a  body 
to  expend  in  slash-disposal  work  not  to  exceed  30  cents  a  thousand 
feet  for  their  operations  in  order  to  reduce  the  fire  risk.  Some  com- 
panies state  that  they  are  burning  the  brush  at  a  profit,  because  it 
reduces  the  cost  of  sKidding  and  tney  now  find  all  of  the  logs.  We 
want  the  brush  burned  in  the  winter  or  early  spring  while  the  cutting 
is  actually  going  on,  because  if  it  were  piled  for  burning  later  on  the 
light  soil  or  duff  characteristic  of  this  very  rocky  country  would  likely 
be  burned  off  and  destroved,  practically  ruining  the  country. 

In  other  sections  of  the  State  we  employ  different  methods.  For 
instance,  in  the  sand-plain  country  of  central  Minnesota  there  is  no 
reason  why  the  brush  can  not  be  piled  as  logging  proceeds  and  burned 
in  the  spring.  Some  loggers  claim  they  can  dispose  of  it  more  cheaply 
in  this  way,  but  others  consider  that  they  can  burn  it  as  logging  pro- 
ceeds just  as  cheaply,  or  at  even  less  expense. 

In  some  parts  of  the  State,  where  the  soil  is  heavy  and  the  growth 
of  pine  dense,  it  is  almost  impossible  to  burn  the  slash,  in  winter.  As 
a  matter  of  fact,  this  kind  of  land  is  bound  to  be  used  for  a^cultural 
purposes  in  the  near  future,  and  the  companies  are  cutting  it  as  clean 
as  practicable,  with  a  view  to  selling  it  to  settlers  for  immediate  farm- 
ing. In  this  case  we  require  that  the  slash  be  burned  clean,  without 
any  effort  to  save  the  young  timber.  That  applies  only  to  certain 
limited  parts  of  the  State,  but  we  think  it  desirable. 

There  are  all  sorts  of  gradations  between  the  three  principal  meth- 
ods of  slash  disposal — clean  burning,  piling  for  burning  later,  and 
burning  as  cutting  proceeds  by  starting  fires  and  throwing  the  slash 
on.  Often  it  is  very  desirable  to  save  the  hardwood  where  pine  is 
being  cut  and  there  is  a  valuable  stand  of  birch,  large  poplar,  and 
elm.  In  such  cases  the  cost  of  slash  disposal  runs  up  rather  high,  but 
where  the  companies  own  the  land  they  are  willing  to  bear  the  ex- 
pense, even  when  it  amounts,  as  in  some  instances,  to  a  cost  of  40  cents 
a  thousand  feet.  On  the  other  hand,  where  the  operators  own  onlv 
the  stumpage  it  is  more  difficult  to  get  them  to  dispose  of  the  slasn 
properly,  especially  since  they  are  apt  to  injure  the  remaining  timber 
and  bring  aoout  damage  suits  with  the  owner  of  the  land. 
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The  character  of  the  trees  has  an  important  bearing  on  slash  dis- 
posal. For  instance,  in  a  thick  stand  of  half-grown  white  pine,  about 
14  inches  in  diameter,  there  will  be  a  great  many  limbs  and  branches. 
When  these  are  cut  the  amount  of  debris  is  heavy,  and  it  costs  at  least 
three  times  as  much  to  dispose  of  the  slash  there  as  it  would  in  a 
more  open  stand  of  mature  white  pine. 

One  of  the  small  things  that  is  really  important  is  the  matter  of 
a  torch  for  burning  the  brush.  It  has  been  very  difficult  to  convince 
the  loggers  that  the  torch  was  a  desirable  implement.  As  there  is  a 
great  deal  of  birch  in  that  country,  they  had  been  in  the  habit  of 
gathering  the  bark  and  starting  fires  in  the  piles.  They  have  found, 
however,  that  the  expense  can  be  reduced  considerably  by  the  use  oi 
a  torch;  and  they  are  now  haying  torches  made  similar  to  the  one 
used  in  the  Forest  Service,  consisting  of  a  large  pipe  designed  to  con- 
tain waste  saturated  with  oil,  attached  to  a  smaller  pipe,  which  is 
used  as  a  handle.  The  torch  should  hold  about  1^  quarts  of  oil.  It 
is  strong  and  effective,  and  saves  a  great  deal  of  time. 

In  regard  to  getting  compliance  with  the  law,  the  larger  companies 
are  all  right,  because  the  law  authorizes  the  State  to  go  ahead  and 
bum  the  brush  if  they  do  not  do  it  satisfactorily  and  collect  the  cost 
in  a  civil  suit  or  as  a  lien  on  the  land.  However,  with  the  irresponsi- 
ble operator  who  has  no  property  and  is  liable  to  be  in  Minnesota 
only  during  the  fall  and  early  wmter  and  in  Canada  in  the  spring, 
we  find  it  necessary  to  adopt  somewhat  different  tactics.  These  men, 
as  a  rule,  are  contractors,  and  we  reach  them  by  requesting  the  com- 
pany from  whom  they  receive  the  contract  to  hold  back  a  sufficient 
amount  of  their  money  until  the  district  ranger  has  certified  that  the 
slash  is  properly  disposed  of.  If  they  still  fail  to  do  the  work  satis- 
factorily, the  ranger  or  patrolman  may  go  ahead  and  do  it,  using  as 
much  of  the  money  that  is  reserved  as  the  work  actually  costs.  A 
number  of  companies  have  agreed  to  follow  this  plan. 

One  of  the  reasons  why  we  have  got  the  lumbermen  to  see  this 
matter  of  slash  disposal  in  the  right  light  is  probably  due  to  the 
worJhdng  out  of  the  law  in  the  Minnesotd  National  Forest.  The  dis- 
posal of  slash  was  taken  up  early  by  the  Federal  Government  on  this 
Forest,  and  has  worked  out  very  satisfactorily.  Conditions  have  been 
favorable,  the  work  has  been  done  cheaply,  and  the  results  are  known 
to  most  of  the  loggers  throughout  northern  Minnesota. 

We  have  more  or  less  difficulty  regarding  old  slash,  because  the 
law  was  not  made  clear  on  this  point.  I  believe  the  law  gives  us  au- 
thority to  require  companies  to  go  back  over  their  cuttings  and  dis- 
pose of  old  slash.  But  this  would  be  unfair,  and  in  many  cases  it 
would  be  impossible  to  locate  the  responsible  parties.  Consequently 
we  have  interpreted  rather  broadly  that  feature  of  the  law  and  have 
taken  it  to  mean  operations  carried  on  after  the  passage  of  Ihe  law. 

It  is  a  difficult  matter  to  educate  a  force  of  men  to  give  uniform 
instructions  regarding  slash  disposal.  Even  with  our  comparatively 
small  number  of  district  rangers,  it  requires  a  great  deal  of  careful 
work  and  frequent  inspection  to  get  them  to  work  in  unity.  One 
company  may  be  operating  in  two  or  three  districts,  receiving  instruc- 
tions from  as  many  different  rangers.  These  instructions  must  be 
consistent,  and  they  are  issued  only  by  the  district  rangers.  A  sep- 
arate notice  is  issued  for  each  land  description,  which  is  handled  as 
a  unit.    There  is  a  double  object  in  this.    The  conditions  vary  in 
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different  parts  of  the  cutting  area,  but  there  is  also  another  reason 
in  that,  when  necessary,  we  can  bring  action  separately  for  each  notice 
issued. 

In  addition  to  the  lopping  of  slash,  the  law  requires  that  slash 
resulting  from  the  construction  of  roads,  trails,  and  ditches  be  dis* 
posed  of.  The  State  itself  is  doing  considerable  ditching  through  the 
tamarack  and  spruce  swamps ;  several  thousand  miles  of  ditches  are 
being  built,  some  of  them  veritable  canals.  Of  course,  a  great  deal 
of  debris  results  from  this  work.  The  State,  county,  and  town  roads 
must  also  be  looked  after.  It  is  almost  as  big  a  task  for  the  rangers 
to  look  after  road  and  ditch  slash  as  the  logging  slash,  because  it  is 
hard  to  convince  these  petty  oflBicers  that  it  is  tneir  duty  to  dispose 
of  the  debris.  The  State  roads  and  ditches  are,  of  course,  more  easily 
handled. 

The  whole  object  of  brush  burning  at  present  is  to  reduce  the  fire 
risk.  We  aim,  as  soon  as  practicable,  to  give  more  attention  to  the 
reproduction  of  forestSj  but  so  far  as  burning  and  lopping  are  con- 
cemedj  protection  is  still  the  one  idea.  While  our  law  has  been  in 
operation  not  quite  two  years,  it  has  resulted  in  a  broad  belt  of 
country  being  rendered  rather  safe  from  fire.  Naturally,  there  are 
still  many  areas  of  old  slash,  as  well  as  stands  of  young  timber  and 
small  reproduction,  which  are  in  danger,  but  we  feel  that  we  are 
gradually  bringing  about  favorable  conditions. 

DISCUSSION. 

Mr.  Foster.  Mr.  Cox,  have  you  found  it  necessary  to  take  to  court 
any  case  of  noncompliance  with  the  law  ? 

Mr.  Cox.  Yes;  with  the  result  that  the  operators  disposed  of  the 
brush  very  satisfactorily  rather  than  pay  the  fine,  and  at  a  great  deal 
higher  cost  than  would  have  been  necessary  in  the  first  place.  Oper- 
ators may  be  fined  for  noncompliance  with  the  law,  and  they  must 
pay  the  cost  of  disposal  in  addition. 

Mr.  Petttis.  From  what  you  know  of  the  Adirondacks  would  you 
recommend  spruce  slash  burning  in  our  operations  ? 

Mr.  Cox.  No ;  I  think  that  lopping  and  the  fire  line  are  the  proper 
precautions  there,  just  as  in  Minnesota.  I  think  the  conditions  are 
very  similar. 

Mr.  Pettis.  Why  do  you  have  such  a  wide  difference  in  the  cost  of 
slash  disposal  ?    Is  it  due  to  the  time  of  year? 

Mr.  Cox.  Yes;  and  the  men  who  are  doing  it.  I  believe  more 
depends  on  the  men  than  on  anything  else. 

Mr.  Pettis.  Are  any  of  the  lumbermen  opposed  to  slash  burning? 

Mr.  Cox.  Very  few. 

Mr.  Pettis.  One  of  the  chief  reasons  the  Adirondack  lumbermen 
offer  for  their  opposition  to  top  lopping  is  that  it  kills  reproduction ; 
that  is,  the  actual  lopping  and  the  shade  from  the  lopped  branches 
kill  the  young  trees. 

Mr.  Cox.  As  I  already  have  said,  I  think  one  of  the  reasons  why 
we  are  able  to  get  the  lumbermen  to  see  slash  disposal  in  the  right 
light  is  because  of  the  successful  working  out  of  the  law  in  the  Min- 
nesota National  Forest. 

Mr.  Rane.  How  do  they  handle  the  slash  on  that  Forest? 

Mr.  Cox.  It  is  piled  and  burned,  either  as  the  cutting  proceeds  or 
very  soon  after. 
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Mr.  Ba:ne.  In  your  experience  do  you  think  burning  as  the  oper- 
ation is  going  on  is  as  cheap  a  method  as  any  ? 

Mr.  Cox.  It  is  the  cheapest  in  certain  types  of  forest,  especially 
in  our  stands  of  white  and  Norway  pine. 

Mr.  Pettis.  Have  you  had  any  nres  escape  in  places  where  slash 
was  being  burned? 

Mr.  C!ox.  Yes;  quite  a  number,  but  we  have  always  extinguished 
them  before  they  became  destructive. 

Mr.  PETEaGffl.  Do  you  feel  that  the  law  needs  amending  in  any  im- 
portant particular? 

Mr.  Cox.  In  my  judgment  it  does  not.  I  believe  there  is  no  im- 
portant feature  lacking  in  it. 

Mr.  Peters.  You  believe  it  is  a  good  plan  to  leave  the  method  of 
disposing  of  the  slash  to  the  discretion  of  the  forest  department? 

Mr.  Cox.  Yes.  I  see  no  objection  to  this  plan ;  it  has  worked  out 
a  great  deal  better  than  I  thought  it  would.  The  New  York  law, 
as  I  understand  it,  makes  the  lopping  of  evergreen  trees  in  all  cut- 
ting operations  a  hard-and-fast  requirement. 

Mr.  Pettis.  We  require  lumbermen  to  lop  the  branches  of  ever- 
green trees  in  all  of  the  96  "  fire  towns."  Last  year  there  was  some 
objection  to  the  law,  and  we  started  an  investigation.  We  held  hear- 
ings at  three  different  places;  a  large  number  of  lumbermen  and 
many  otiiers  attended.  The  result  is  that  we  are  confirmed  in  the 
opinion  that  top  lopping  is  a  good  thing.  We  found  cases  where 
fires  had  occurred  both  in  lopped  tops  and  in  unlopped  tops,  and 
we  were  thus  able  to  make  comparisons.  One  argument  of  the  lum- 
bermen was,  as  I  already  have  said,  that  the  lopping  and  scattering 
of  branches  kills  reproduction.  They  also  argued  that  if  the  tops  are 
not  lopped  a  fire  wiU  run  underneath  them  and  simply  bum  the 
weeds,  and  that  the  tops  being  raised  off  the  ground—on  stilts,  as  it 
were — will  not  catch  fire.  Our  investigations  scarcely  proved  this 
contention.  A  fire  does  not  run  as  rapidly  in  lopped  tops  as  in  un- 
lopped tops,  and  if  one  starts  you  are  able  much  more  quickly  to  make 
a  fire  line,  because  the  branches  are  cut  off  and  it  is  only  necessary  to 
separate  them. 

We  have  the  same  trouble  which  Mr.  Cox  pointed  out  in  connec- 
tion with  operators  who  may  be  working  in  two  or  three  different 
counties.  Some  of  our  forest  rangers  may  be  overzealous,  while 
others  are  more  reasonable.  It  is  a  hard  job  to  keep  72  rangers  all 
lined  up  to  see  the  same  thing  alike. 

The  lumbermen  make  their  greatest  objection  to  lopping  small 
trees.  This  has  been  a  benefit  in  that  fewer  small  trees  have  been 
cut,  but  I  believe  that  the  law  will  be  amended  to  provide  that  tops 
shall  be  lopped  up  to  approximately  3  inches  in  diameter,  and  that  it 
will  not  be  necessary  to  lop  the  tops  of  the  smaller  trees.  Limbs  on  the 
part  of  a  tree  under  3  inches  in  diameter  will  not  be  more  than  2  or 
2^  feet  long,  and  they  will  keep  the  top  raised  but  a  short  distance 
above  the  ground,  which,  I  think,  will  not  seriously  retard  the  rate 
of  decay.  Such  a  law  will,  I  believe,  be  sufficient  to  accomplish  the 
purpose  of  slash  disposal  and  will  save  the  lumbermen  a  great  deal 
of  money. 

The  cost,  according  to  the  testimony  of  the  lumbermen,  varies. 
If  a  man  is  in  favor  of  lopping  he  will  tell  you  it  costs  about  25 
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cents  a  thousand  feet;  if  opposed,  from  60  to  75  cents  a  thousand. 
The  cost,  so  far  as  it  depends  on  the  amount  of  road  to  be  constructed, 
will  be  decidedly  increased  if  the  roads  are  on  low  ground,  where 
there  is  a  large  amount  of  small  timber.  In  some  cases,  I  think,  the 
operators  when  they  build  roads  through  swamps  charge  too  much 
of  the  cost  to  top  lopping,  for  they  cut  the  branches  off  and  use  them 
for  road  building  but  charge  jt  to  top  lopping. 

Mr.  Cox.  In  Minnesota  we  found  that  the  operators  figure  simi- 
larly where  they  are  cutting  pulpwood,  poles,  ana  posts.  They  figure 
the  cost  of  swamping  practically  all  against  lopping,  although  they 
have  to  trim  the  trees  anyway  in  order  to  get  these  materials  out. 

Mr.  Pettis.  There  are  two  other  advantages  the  operators  do  not 
always  consider.  In  the  first  place,  they  are  removing  a  great  deal 
of  timber  they  never  took  before.  Now  that  they  have  to  cut  the 
branch  off  they  frequently  take  the  pulpwood  up  to  2^  inches  in 
diameter  in  the  top,  whereas  before  it  was  only  taken  in  some  cases 
to  5  inches.  Some  of  the  lumbermen  who  have  watched  the  opera- 
tions are  willing  to  admit  that  the  increased  amount  of  material 
which  they  take  out  will  offset  the  increased  cost.  There  are  others 
who  contend  that  lopping  the  tops  reduces  the  cost  of  making  trails, 
because  when  all  the  tops  are  cut  a  log  can  be  skidded  anywhere. 
During  the  investigation  a  prominent  lumberman,  who  was  making 
an  argument  against  the  top-lopping  law,  stated  that  getting  the 
material  close  to  the  ground  increased  the  fire  danger.  He  further 
stated  that  he  was  taking  pulpwood  to  about  4  inches  at  the  top  end. 
When  asked  if  the  fire  danger  would  be  reduced  by  not  taking  tiie 
pulpwood  out  to  such  a  small  diameter  he  said  that  it  would,  but  he 
could  not  afford  to  leave  the  material  in  the  woods. 

FIRE  FIGHTING. 

The  final  session  of  the  conference  was  called  to  order  in  the 
afternoon  by  C.  K.  Pettis,  superin^ndent  of  forests  of  New  York, 
acting  as  chairman. 

J.  E.  Babton,  State  forester  of  Kentucky,  who  was  unable  to  be 
present,  sent  the  following  paper  on  fire  fighting : 

Gentlemen  :  With  forest  fires,  as  with  fires  in  cities,  the  essence  of 
successfully  fighting  and  controlling  them  is  a  thoroughly  trained 
and  dependable  organization.  To  the  inexperienced  a  forest  fire  is  a 
fearful  thing  before  which  men  are  helpless:  this  attitude  breeds 
panic,  so  that  effectual  work  for  the  control  or  the  fire  is  out  of  the 
question.  The  experienced  man  soon  learns  that  forest  fires  can  be 
classified,  have  certain  more  or  less  fixed  phases,  and  can  be  success- 
fully fought  and  controlled.  Confidence  in  these  facts,  which  experi- 
ence has  shown  to  be  true,  is  nearly  half  the  battle.  The  means  and 
methods  of  the  actual  work  of  control  are  largely  a  product  of  the 
immediate  exigencies  which  his  calm  and  experienced  judgment  sug- 
gests. Hysteria  in  the  face  of  any  fire  means  ineffectiveness.  So  that 
m  fighting  forest  fires  I  feel  the  necessity  in  the  first  place  of  a  well 
organized  and  disciplined  force  wherever  possible,  or  at  least  it  is 
essential  that  the  men  who  direct  and  oversee  the  work  shall  have  the 
requisite  training  and  experience. 

In  the  actual  fire-fighting  operations  there  is  one  general  principle 
which  sufiices,  namely,  the  fire  must  be  reduced  to  the  smaUest  pos- 
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sible  "  front,''  so  Ihat  its  advance  may  be  eventually  checked.  This 
is  what  the  rangers  on  the  National  Forests  usually  call  "  running  the 
fire  to  a  peak."  Generally  in  coniferous  forests  this  is  accomplished 
by  cutting  rights  of  wav  and  digging  trenches  ahead  of  the  fire,  and 
oftentimes  back-firing  irom  the  trenches.  The  trenches  are  eventu- 
ally completed  around  the  entire  fire,  a  close  patrol  maintained  to  see 
that  the  fire  does  not  escape  beyond  them,  and  dangerous  burning 
stubs  or  rotten  trees  within  the  fire  zone  are  cut  down.  In  the  hard- 
wood region  the  same  general  method  is  employed;  but  here  the  fires 
are  ground  fires,  ordinarily,  rather  than  top  fires.  Top  fires  burn 
more  rapidly,  so  that  the  work  must  be  planned  and  carried  out  far 
enough  in  advance  of  the  "  front "  to  give  effective  results. 

In  the  Northwest  there  are  a  few  fire-fighting  tools  which  experi- 
ence has  demonstrated  are  the  most  satisfactory  for  general  purposes. 
These  are  the  long-handled  shovel,  ax,  mattock  (grub  hoe) ,  and  cross- 
cut saw.  Various  other  tools  have  been  triea  under  special  local 
conditions,  but  these  four  seem  universally  most  efiicient.  A  short 
time  ago  one  of  the  men  on  the  Coeur  d'Alene  Forest  devised  a  com- 
bination ax,  mattock,  and  shovel,  and  the  resulting  tool  was  very  satis- 
factory, according  to  the  latest  information  I  have.  The  cost  of  mak- 
ing it  was  the  chief  objection.  Recently  various  devices  and  fire  ex- 
tinguishers have  been  experimented  with,  and  under  certain  condi- 
tions have  proved  very  efiicient.  The  difficulty  with  force  pumps  in 
many  situations  is  the  lack  of  water,  and  the  same  difficulty  exists 
with  regard  to  fire  extinguishers  where  water  is  one  of  the  chemical 
agents.  In  a  mountain  country  the  transportation  of  water  and  sup- 
plies for  chemical  fire  extinguishers  is  an  exceedingly  important  con- 
sideration. 

In  the  eastern  hardwood  region  other  instruments  and  tools  are 
possibly  more  effective  than  the  ax,  mattock,  shovel,  and  crosscut 
saw.  Where  leaves  and  dead  foliage  serve  to  feed  the  fire,  rakes  and 
hoes  will  be  found  efficient  instruments,  and  water  buckets  of  canvas 
can  be  readily  used  and  easily  transported.  Also  force  pumps  and 
chemical  fire-extinguishing  apparatus  of  various  sorts  will  be  more 
serviceable  and  effective  here  than  in  the  West. 

The  organization,  equipment,  and  maintenance  of  fire  crews  in  case 
of  large  fires  is  a  matter  calling  for  considerable  executive  ability 
and  ingenuity.  Usually  small  crews  of  from  8  to  10  men,  with  a 
foreman,  will  be  found  most  satisfactory.  It  is  essential  that  the 
fire-fighting  force  be  well  organized  and  systematized  and  that  the 
commissary  be  carefully  looked  after.  The  commissary,  unless  well 
conducted,  proves  one  of  the  most  expensive  parts  of  the  whole  op- 
eration, and  careful  supervision  here  usually  more  than  pays  for 
itself. 

In  Kentucky  the  fiscal  courts  of  the  various  counties  are  authorized 
to  provide  funds  for  fire  fighting,  but  are  not  compelled  to  do  so. 
The  funds  must  come  largely  from  the  general  appropriation  for 
the  board  of  forestry  until  the  system  is  fairly  well  grounded  in 
the  State.  At  present  there  are  no  cooperative  associations  of  indi- 
viduals or  land  and  timber  owners  witn  funds  at  their  disposal  for 
fire  protective  purposes,  although  some  firms  and  corporations  have 
undertaken  this  work.  It  is  hoped  and  expected  that  such  associations 
will  be  rapidly  formed  within  the  State. 
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RELATION  OF  COOPERATIVE  FIRE  PROTECTION  UNDER  THE  WEEKS 
LAW  TO  THE  ACQUISITION  OF  LANDS  UNDER  THE  LAW. 

W.  L.  Hall,  assistant  forester,  Forest  Service,  gave  the  following 
address  on  this  topic : 

Gentlemen:  I  assume  that  all  members  of  this  conference  are 
acquainted  with  the  purchase  provisions  of  the  Weeks  law,  so  I 
will  take  no  time  to  explain  them.  Purchases  have  begun  both  in 
the  White  Mountains  in  rlew  Hampshire  and  in  the  Southern  Appa- 
lachian States.  In  the  White  Mountains  there  is  but  one  purchase 
area,  comprising  about  670,000  acres.  In  the  Southern  Appalachians 
we  have  aesignated  17  purchase  areas,  including  5,300,000  acres.  On 
the  map  (figure  3)  you  will  see  outlined  the  areas  in  which  the 
Government  is  now  considering  purchases  in  the  Southern  Ap- 
palachians. The  reason  why  these  areas  were  chosen  for  the  be- 
ginning of  purchases  is  simply  the  necessity  of  restricting  purchases 
to  certain  localities.  We  have  a  limited  amount  of  money  with  which 
to  buy  land.  On  the  30th  of  June,  1915,  our  appropriation  wiU 
cease  as  far  as  it  is  now  made.  The  money  has  been  made  available 
until  expended — that  is,  $8,000,000  of  it — so  you  see,  having  a  defi- 
nite sum  with  which  to  work,  it  is  necessary  to  fix  certain  limits 
within  which  we  will  consider  purchases.  We  are,  in  fact,  not  ex- 
pecting to  purchase  anything  like  all  of  the  lands  within  the  areas 
indicated  as  purchase  areas  on  the  map.  The  black  areas  show  the 
lands  which  have  been  acquired  or  are  being  acquired.  It  is  neces- 
sary for  us  to  select  those  parcels  of  land  which  are  going  to  be  of  the 
CTeatest  value  for  the  Government  to  control  in  the  tuture.  Our 
land  must  therefore  be  so  grouped  in  purchasing  that  we  will  not, 
when  the  money  is  spent,  be  left  with  merely  small  bodies  of  land  in 
any  one  locality ;  they  must  be  fairly  compacted  together,  so  that  they 
can  be  administered  and  so  that  such  pnnciple^  as  we  wish  to  apply 
in  handling  these  forests  may  be  applied. 

It  is  a  difficult  and  delicate  question  to  determine  how  far  we 
should  go  in  any  one  locality  in  buying  lands.  Our  mistake  is  likely 
to  be,  I  fear,  that  we  will  go  too  far,  scatter  our  purchases  too  much, 
and  he  left,  when  our  appropriation  is  ended,  with  scattered  bunches 
of  lands  which  we  will  have  difficulty  in  taking  care  of.  We  are 
therefore  working  against  that  difficulty  all  the  time,  and  if  we  make 
a  mistake  it  will  not  be  because  we  have  not  seen  the  danger. 

As  we  now  view  the  matter,  our  best  course  is  to  establish  bodies  of 
land  as  well  grouped  as  possible  of  from  25,000  to  100,000  acres  each, 
and  to  have  tnese  bodies  as  well  distributed  as  possible  over  the  South- 
em  Appalachian  region.  The  areas  indicated  on  the  map  as  purchase 
areas  merely  help  us  to  carry  out  that  part  of  the  program.  When 
we  have  done  that,  and  while  we  are  doing  it,  a  certain  amount  of  ad- 
ministration is,  of  course,  necessary.  We  have  already  acquired 
and  paid  for  certain  lands ;  they  belong  to  the  Government,  and  under 
provision  which  has  been  made  by  Congress  we  can  take  care  also  of 
lands  while  under  contract  for  purchase ;  therefore,  as  soon  as  a  pur- 
chase contract  is  entered  into  for  any  body  of  land  that  land  becomes 
subject  to  our  protection.  The  same  is  true  of  lands  on  which  con- 
demnation proceedings  have  been  begun. 
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The  land  for  which  the  Grovemment  assumes  responsibility  we 
shall  attempt  to  protect  from  fire.  I  suppose  we  shall  not  have  to  ask 
the  States  or  private  timberland  owners  or  their  associations  to  help 
us  in  that  work.  As  far  as  we  can  see,  this  work  of  protection  belongs 
to  the  Federal  Government.  It  is  buying  these  lands  for  the  purpose 
of  keeping  out  fires,  in  part,  and  naturafly  it  is  the  duty  of  the  Gov- 
ernment, as  we  see  it,  as  soon  as  the  lands  are  in  our  hands  to  take 
care  of  them.  We  also  expect  to  make  improvements  on  them  in  the 
way  of  roads,  trails,  telephone  lines,  and  lookout  stations. 

I'here  is  one  further  thing  that  may  be  done :  There  will  always  be 
a  lot  of  private  lands  adjoining  the  Government's  purchase.  It  is 
likely  in  some  cases  we  may  work  out  cooperative  agreements  with 
private  owners  to  place  their  lands  under  the  Government's  jurisdic- 
tion, so  far  as  protection  is  concerned.  That  is  the  plan  that  is  being 
followed  upon  the  National  Forests. 

Aside  from  that  there  is  another  thing  which  occurs  to  me  that  can 
be  done,  although  it  lies  entirely  in  the  future,  and  that  is  that  the 
Forest  Service  ought  to  encourage  as  much  as  possible  the  organiza- 
tion in  the  Southern  Appalachian  Mountains  of  fire  protective  asso- 
ciations. In  the  White  Mountains  there  is  such  an  association,  but  in 
the  Southern  Appalachians  there  is  none,  and  I  believe  that  the  Gov- 
ernment should  assume  some  responsibility  in  encouraging  that  sort 
of  thing  throughout  the  Southern  Appalachian  region.  With  such 
associations  in  existence  it  may  be  possible  for  the  Government  to 
extend  its  influence  through  the  associations  over  a  great  deal  of  terri- 
tory which  it  can  never  hope  to  acquire.  I  do  not  believe  that  the 
Grovemment  can  go  much  further  than  that 

DISCUSSION. 

Mr.  Cox.  I  would  like  to  ask  if  the  areas  already  purchased  are 
being  administered  to  any  extent? 

Mr.  Hall.  Yes ;  we  have  attempted  to  keep  out  fires. 
^  Mr.  Holmes.  Mr.  Hall,  you  spoke  about  timber  protective  associa- 
tions in  the  Southern  Appalachians.    About  a  year  ago  we  tried 
Sretty  hard  to  get  up  a  meeting  of  timberland  owjiers  in  western 
forth  Carolina.     I  wrote  to  nearly  every  owner,  but  there  were  only 
two  or  three  firms  that  showed  any  interest  at  all.    I  would  like  to 
ask  how^  far  the  Government  would   encourage   an   association — 
whether  it  would  help  by  protection,  or  whether  it  would  help  in 
etting  up  meetings,  or  things  of  that  sort?    Would  the  Government 
e  able  to  assist  financially  an  association  extending  over  the  western 
part  of  North  Carolina  ? 
Mr.  Halu  I  do  not  suppose  we  could  arrange  to  protect  private 
f  lands,  unless  under  some  cooperative  agreement  whereby  the  owners 

and  the  'Federal  Government  would  protect  jointly  the  lands  of  all 
parties  to  the  agreement. 
With  regard  to  whether  such  associations  can  be  organized,  it 
f  seems  to  me  that  it  is  merely  a  matter  of  keeping  at  it.     Your  first 

I  attempt  may  fail,  but  if  you  keep  on  you  are  likely  to  succeed. 

Mr.  Greeley.  I  can  see  no  difiiculty  in  carrying  out  in  North  Caro- 

j  lina  with  a  landowner  the  same  kiild  of  an  arrangement  that  has  been 

put  into  effect  in  Idaho,  Montana,  and  several  other  States,  under 
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which  the  Forest  Service  cooperates  directly  with  timberland  asso- 
ciations in  the  protection  of  specified  localities.  There  is  laid  out  a 
fire  protective  unit,  and  in  which  the  Government  may  own  25  per 
cent  of  the  land  and  the  association  may  own  the  other  75  per  cent. 
We  join  forces  with  the  association  in  protecting  that  unit  as  a  whole, 
because  the  fire  danger  there  is  a  common  one,  and  if  a  fire  starts  it 
is  just  as  likely  to  burn  our  land  as  theirs.  I  can  see  no  reason  why 
the  same  thing  can  not  be  done  in  the  South  when  the  Government 
has  established  National  Forests  there.  That  would  be  your  position, 
would  it  not,  Mr.  Hall? 
Mr.  Hall.  Yes;  entirely. 

ADDRESSES  BY  REPRESENTATIVES  OF  STATES  WHICH  ARE  PRO- 
SPECTIYE  COOPERATORS  UNDER  THE  WEEKS  LAW. 

J.  H.  Finney,  chairman  of  the  forestry  committee  of  the  Southern 
Commercial  Congress,  told  of  the  work  of  his  committee,  as  follows : 

Gentlemen:  The  Southern  Commercial  Congress,  which  has  its 
headquarters  in  Washington,  has  been  doing  for  the  last  four  or  five 
years  a  tremendously  important  work  in  the  way  of  publicity  con- 
cerning the  resources  of  the  South.  It  is  a  movement  for  a  better 
understanding  of  the  South  and  its  problems.  Its  slogan  is  "A 
greater  Nation  through  a  greater  South  " — a  movement  that  is  main- 
tained by  voluntarv  contributions,  mainly  from  people  who  are  con- 
cerned in  the  South's  highest  and  best  development. 

To  further  this  work  the  congress  has  withm  the  past  few  months 
increased  its  activities  by  organizing  various  committees,  dealing 
with  the  most  important  topics  or  problems.  You  can  readily  see 
that  such  committees,  composed,  as  they  are,  of  people  in  the  Southern 
States,  can  do  more  effective  work  locally  and  stir  up  more  local 
interest  in  the  problems  than  if  the  work  were  all  done  in  Washing- 
ton ;  but,  of  course,  the  work  is  directed  from  Washington,  and  there- 
fore the  Southern  Commercial  Congress  keeps  in  close  touch  with 
everything  that  is  being  done.  Among  these  committees  is  the  for- 
estry committee,  of  which  I  have  the  honor  to  be  the  chairman.  This 
committee  is  composed  of  one  man  in  each  of  the  16  Southern  States, 
and  that  man  has  appointed  in  his  State  an  advisory  board  of  five  or 
more  men,  so  that  we  have  in  this  way  over  100  men  and  a*  thoroughly 
live  membership  that  can  work  in  cooperation  with  what  we  oufline 
from  this  point  as  the  proper  sphere  of  our  activitjr. 

We  realize  that  the  South  is  perhaps  more  indiiierent  to  the  forest 
problem  than  any  other  section  of  tne  country.  While  it  does  not 
absolutely  ignore  the  existence  of  the  problem,  the  people  are  indif- 
ferent to  it.  This  is,  of  course,  a  severe  indictment,  but  it  is  prac- 
tically a  true  one,  or  has  been  until  the  last  two  or  three  years.  We 
believe  that  this  agency  of  ours  is  going  to  be  an  effective  means  of 
getting  the  Southern  States  to  cooperate  not  only  between  them- 
selves out  with  the  National  Government  for  better  forest  conditions. 
As  I  conceive  it,  the  South  must  have  competent  State  foresters,  better 
laws  as  regards  fire  protection,  better  methods  of  handling  the  rorests, 
an  equitable  system  of  forest  taxation,  restriction  of  cut  perhaps, 
State  forest  reserves,  and  anything  else  that  may  be  with  propriety 
worked  for  toward  the  betterment  of  forest  conditions  and  that  will 


FOBEST  FIRE  PROTECTION  BY  THE  STATES.  71 

make  for  the  perpetuation  of  this  tremendously  important  asset  of  the 
South. 

Our  committee  is  working  to  get  on  the  statute  books  of  the  South- 
em  States  laws  which  will  at  least  be  a  step  toward  ideal  forest 
conditions.  Just  how  to  do  this  work  effectively  is,  of  course,  a 
serious  problem.  We  have  got  the  right  men  in  each  State,  and  these 
men  are  quite  willing  to  do  what  we  ask  of  them.  I  have  offered  to 
go  to  any  of  the  16  Southern  States  and  talk  to  the  legislature  on  the 
forest  problems  of  the  State  as  a  business  man  sees  them.  I  plan  to 
study  the  local  problem  intelligently,  present  it  as  well  as  I  can,  and 
urge  the  enactment  of  laws  for  remedying  conditions  that  are  worse 
in  the  South  than  in  any  other  section  of  the  country.  If  the  legis- 
lature invites  me  to  talk  they  will  probably  listen  to  what  I  have  to 
say,  and  if  an  intelligent  plan  is  put  up  to  them  for  consideration  it 
seems  to  me  that  we  can,  throu^n  our  local  committeeman  and  his 
advisory  conmiittee  in  that  particular  State,  bring  influence  to  bear 
that  will  help  to  get  the  proper  laws  on  the  statute  oooks. 

We  are  intensely  interested  in  doing  something  to  remedy  the 
appalling  forestry  conditions  of  the  South.  We  wiU  do  whatever  we 
can  with  you  or  through  you  or  to  help  you  in  your  work  or  whatever 
we  can  to  influence  the  various  legislatures. 

J.  S.  Holmes,  State  forester  of  North  Carolina,  was  next  called  on. 
He  said : 

Mr.  Chairman  :  North  Carolina  has  so  far  enacted  very  little  forest 
legislation.  We  have  made  no  State  appropriation  for  fire  protec- 
tion, so  that  we  are  unable  to  cooperate  with  the  Department  or  Agri- 
culture under  the  Weeks  law.  I  hope,  however,  tnat  we  are  going 
to  be  able  to  come  in  this  year. 

Our  legislature  is  convening  this  week,  and  a  bill  drawn  up  by  a 
strong  committee  of  the  North  Carolina  Forestry  Association,  and 
backed  by  that  association,  will  be  introduced  shortly.  This  bill  will 
provide  for  a  fire-warden  system  under  the  direct  control  of  the 
State  forester,  who  will  be  empowered  to  appoint  wardens  in  town- 
ships where  they  are  needed.  These  wardens  will  be  paid  by  the 
State  for  the  time  they  are  actually  employed.  Other  features  of  the 
bill  require  persons  to  give  notice  before  firing  and  to  watch  fires 
until  they  are  out,  railroads  to  clear  off  their  right  of  way,  and  loco- 
motives to  use  spark  arresters. 

If  we  can  get  this  law,  or  even  a  part  of  it,  together  with  a  small 
appropriation — ^and  it  will  be  small — ^we  shall  then  be  able  and 
anxious  to  cooperate  with  the  Federal  Government  in  fire  protection. 

Our  forestry  association  has  been  organized  only  two  years,  but 
we  have  had  two  well-attended  conventions,  showing  a  large  and 
increasing  interest.  Our  third  annual  convention  will  be  held  next 
week,  and  I  am  looking  forward  to  seeing  still  more  interest  mani- 
fested. 

J.  A.  ViQUESNBY,  forest,  game,  and  fish  warden  of  West  Virginia, 

spoke  as  follows: 

Gentlemen  :  I  have  endeavored  to  be  a  good  listener  for  the  past 
two  days.  Had  I  known  these  speakers  were  so  interesting,  I  would 
have  tried  very  hard  to  induce  every  member  of  the  legislature  of 
my  State,  now  in  session,  to  come  here  and  listen. 
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I  feel  certain  there  would  be  no  trouble  to  get  proper  legislation 
to  qualify  under  the  Weeks  law  if  they  properly  understood  the  ad- 
vantages to  be  derived  therefrom.  If  I  can  transmit  to  them  the 
good  impressions  I  have  received  from  these  discussions,  I  feel  cer- 
tain there  will  be  no  trouble  in  the  matter.  I  am  going  back  to  the 
legislature  to  do  the  best  I  can. 

Up  until  five  years  ago  there  had  been  no  effort  in  West  Virginia 
to  control  forest  fires.  Since  that  time  we  have  been  doing  all  pos- 
sible under  the  system  we  have,  and  although  it  is  imperfect  we 
have  done  much  good.  In  the  year  1908,  from  data  collected  by  the 
Federal  Forest  Service,  there  was  $3,000,000  damage  done  to  forests 
in  the  State  by  fires.  In  the  last  four  years  this  damage  has  only 
amounted  to  a  few  hundred  thousands,  and  I  think  enough  impres- 
sion has  been  made  by  the  little  work  we  have  already  done  to  induce 
the  legislature  at  this  session  to  grant  some  appropriation  whereby 
we  can  qualify  under  the  Weeks  law. 

J.  M.  GooDLOE,  of  Virginia,  gave  the  following  talk : 

Gentlemen  :  There  has  been  practically  nothing  done  in  my  State 
toward  protection  from  forest  fires.  There  is  no  organized  effort 
anywhere  in  the  State  that  I  know  of.  We  have  great  boundaries 
of  timberland,  and  fires  do  considerable  damage.  I  am  truly  glad 
that  Gov.  Mann  sent  me  here  to  attend  this  conference,  and  when  I 
go  back  home  I  shall  urge  him  very  strongly  to  give  fire  protection 
a  great  deal  of  consideration.  I  believe  we  ought  to  be  in  line  with 
the  more  progressive  States  in  this  movement,  and  we  ought  to  pass 
laws  that  will  enable  us  to  secure  the  cooperation  of  the  Federal  (jov- 
ernment  in  fire  protection  under  the  Weeks  law. 

J.  B.  MowBY,  commissioner  of  forestry  of  Rhode  Island,  followed 
Mr.  Goodloe.    He  said: 

Gentlemen:  It  has  been  a  great  help  and  inspiration  to  me  to 
attend  this  conference.  I  certamly  appreciate  the  spirit  with  which 
the  Forest  Service  is  cooperating  with  the  States^  and  I  propose  to 
do  all  I  can  to  make  Rhode  Island  enjoy  this  cooperation,  for  which 
I  have  already  applied  at  this  conference. 

We  have  had  a  forest-warden  system  since  1909,  and  in  1911  a  law 
was  passed  providing  for  10  lookout  stations  in  the  State,  2  in  each 
county.  The  law  provides  that  any  two  or  more  adjoining  towns, 
or  any  two  or  more  pjrivate  owners,  may  join  in  establishing  a  sta- 
tion, and  the  State  will  pay  the  cost  of  maintenance.  Some  of  the 
towns  have  already  appropriated  money  for  the  purpose. 

We  have  difficulty  in  getting  this  work  under  wajr  for  the  reason 
that  in  our  State  the  counties  cut  a  small  figure  politically.  We  are 
practically  under  town  government,  and  when  I  have  suggested  that 
a  tower  should  be  built  on  the  highest  hill  overlooking  the  county, 
there  has  been  a  tendency  on  the  part  of  some  towns  to  fail  to  coop- 
erate. Some  of  them  have  said,  "This  tower  is  not  in  our  town,  and 
therefore  we  do  not  see  why  we  should  take  any  interest  in  it."  How- 
ever, I  think  that  their  attitude  in  the  matter  will  soon  change  and 
that  towers  will  be  built  in  accordance  with  the  law  within  a  short 
time.    I  believe  we  will  get  one  or  two  towers  this  spring. 
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FIRE  PROTECTION  UNDER  THE  WEEKS  LAW  FOR  1913. 

The  last  address  of  the  conference  was  made  by  W.  B.  Greeley, 
assistant  forester,  Forest  Service,  as  follows: 

Gentlemen  :  I  will  attempt  only  a  brief  summary  of  the  important 
considerations  which  influence  tlie  Forest  Service  in  conducting  its 
protective  work  in  cooperation  with  the  States.  I  will  try  to  give 
you  our  point  of  view  on  some  of  the  specific  aims  which  the  Service 
IS  seeking  to  attam. 

It  has  Deen  stated  previously  in  this  conference  that  the  work  to 
be  accomplished  under  section  2  of  the  Weeks  law  is  primarily 
educational.  Two  hundred  thousand  dollars  would  not  go  very  far 
in  actual  fire  protection.  Much  can  be  done  with  that  amount>,  how- 
ever, in  demonstrating  in  many  parts  of  the  country  what  is  possible 
under  systematic  fire  protection.  By  the  education  and  encourage- 
ment of  local  interests  we  can  double  or  triple  every  dollar  of  Gov- 
ernment money  expended.  Broadly  speaking,  for  every  dollar  of 
public  funds  expended  under  this  law  the  expenditure  of  four  or 
five  other  dollars  has  been  secured  through  the  stimulus  given  to  the 
whole  protective  movement. 

Since  our  purpose  is  primarily  educational,  we  must  restrict  closely 
the  extent  of  our  cooperation  with  any  one  State.  It  has  been  a 
matter  of  real  regret  that  we  could  not  increase  the  allotments  to  cer- 
tain States  whose  effective  and  clear-cut  lines  of  protective  work 
needed  only  a  little  more  money  to  make  the  system  extremely 
efficient  In  deciding  such  cases  we  have  felt  that  we  must  adhere 
to  the  broader  goal  before  us;  and  rather  than  attempt  to  develop 
protection  to  its  maximum  efficiency  in  any  one  part  oi  the  country, 
stimulate  as  many  different  parts  of  the  country  as  possible  to  under- 
take and  develop  this  work. 

Mr.  Graves  said  yesterday  morning  that  the  appropriation  for 
this  purpose  was  an  experiment  in  a  new  public  policy — assistance  by 
the  Federal  Government  to  the  States  in  preserving  favorable  con- 
ditions on  the  headwaters  of  navigable  streams.  We  decided  at 
the  outset  that  to  make  this  experiment  conclusive  it  should  extend 
over  at  least  three  years.  Our  fund  has  been  handled  with  this 
aim  in  view.  In  carrying  out  this  policy  it  has  seemed  unavoidable 
to  reduce  somewhat  the  allotments  made  last  year  to  certain  States. 
Again,  we  are  guided  by  the  same  broad  principle  of  helping  the  more 
•advanced  States  less  that  we  may  enable  the  new  States  to  make  a 
start.  In  our  allotment  for  the  present  calendar  year  $15,000  has 
•  been  reserved  for  new  States,  which  we  hope  will  cooperate  with  the 
Forest  Service  during  the  coming  fire  season.  We  have  also  re- 
served $20,000  for  emergencies.  This  little  nest  egg  will  be  drawn 
upon  to  help  any  State  during  a  critical  period  like  our  fire  season 
of  1910. 

The  Forest  Service  desires  greatly  to  extend  its  cooperation  to 
other  States.  We  are  particularly  anxious  to  have  some  of  the 
States  in  the  Southeast  enlist  in  this  big  national  movement.  Thus 
far  our  cooperation  has  crossed  Mason  and  Dixon's  line  only  in  the 
case  of  Maryland.  We  hope  this  year  to  include  Kentucky,  and  are 
extremely  anxious  that  other  Southeastern  States,  like  the  V  irginias, 
the  Carolinas,  and  Tennessee,  to   which  the  perpetuation   of  the 
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lumbering  industry  is  a  question  of  the  first  importance,  qualify  for 
cooperation  by  meeting  the  requirements  of  the  Weeks  law.  The 
experience  of  the  Forest  Service  is  at  the  service  of  any  of  these 
States  as  far  as  we  can  aid  them  in  perfecting  their  protective  legis- 
lation and  field  organization.  The  same  applies  in  equal  degree  to 
States  in  the  North,  like  Rhode  Island,  Ohio,  Michigan,  and  others 
which  are  considering  cooperation  with  the  Forest  Service. 

In  this  connection  I  believe  that  the  question  of  navigability  can 
be  made  more  specific  than  it  was  left  yesterday  morning.  We  can 
not  accept  as  navigable  streams  which  serve  only  for  log  driving  or 
the  transportation  of  rowboats  and  skiffs.  Any  more  extensive  use, 
however,  such  as  the  transportation  of  barges  or  launches  of  any  size, 
will  be  considered  as  establishing  the  navigability  of  the  stream  for 
our  purposes  in  the  administration  of  this  act.  Within  these  limits, 
our  point  of  view  on  the  question  of  navigability,  as  applied  to 
watersheds  in  new  States  which  desire  to  cooperate,  will  be  broad 
and  liberal.  We  will  accept  as  navigable,  streams  navigated  only 
to  the  limits  of  tidewater.  I  think  we  may  accept  short  tributaries 
to  the  lower  courses  of  large  rivers  like  the  Mississippi,  which  have 
no  important  effect  upon  tne  flow  of  water  in  the  main  stream  but 
may  influence  the  silting  of  its  channel.  I  doubt  whether  we  would 
be  justified  in  the  cooperative  protection  of  coastal  plains  or  bottom 
lands  adjoining  the  lower  portions  of  large  streams  out  not  in  them- 
selves forming  watersheds  tributary  to  such  streams.  We  will, 
however,  be  entirely  open  to  conviction  on  such  questions,  and  we  are 
ready  to  give  the  State  concerned  the  benefit  of  the  doubt. 

The  fact  that  the  adoption  of  this  Federal  policy  is  an  experiment 
makes  it  essential  that  its  results  justify  the  action  taken  by  Congress 
and  the  continuance  of  the  policy  which  this  action  embodies.  We 
have  therefore  felt  it  necessary  to  safeguard  the  expenditure  of  the 
funds  appropriated  under  this  act  with  more  strict  requirements  and 
to  exercise  closer  supervision  than  might  appear  necessary.  It  has 
not  been  our  purpose  to  insist  upon  the  adoption  of  our  ideas  on  the 
conduct  of  protective  work  as  against  those  of  the  men  on  the  ground 
who  are  better  acquainted  with  local  conditions.  Our  aim  is  simply 
to  make  sure  that  the  broader  features  of  this  work  are  maintained  at 
a  high  standard  of  efficiency.  When  the  time  comes,  as  it  will  within 
a  few  weeks,  for  us  to  report  to  Congress  on  the  expenditure  of  this 
money  we  must  be  able  to  say  convincingly  that  we  know  that  the 
objects  sought  in  the  act  have  been  accomplished.  Hence  we  have* 
laid  down  certain  requirements  which  may  seem  to  go  beyond  the 
reasonable  in  a  certain  control  of  these  expenditures.  I  wish  simply 
to  make  clear  that  our  object  is  to  make  the  broad  foundations  of 
this  work  so  sure  that  there  will  be  no  question  of  continuance,  as  far 
as  they  may  be  determined  by  the  effectiveness  of  what  has  thus  far 
been  done. 

In  certain  States  we  have  asked  that  a  portion  of  the  allotment  be 
expended  for  the  maintenance  of  lookout  watchmen.  Where  specific 
measures  of  protection  have  been  shown  to  be  particularly  emcient, 
we  believe  it  to  be  a  proper  function  of  the  Forest  Service  to  in- 
fluence the  States,  and  in  some  instances  to  require  them  to  adopt 
such  measures.  We  believe  that  we  should  not  simply  serve  as  a 
clearing  house  for  ideas  and  methods,  but  that  we  should  make  the 
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best  ideas  and  methods  effective  by  putting  them  into  effect  as  far  as 
they  are  locally  applicable. 

In  our  requirements  as  to  the  number  of  patrols  and  of  lookout 
stations  in  certain  States  we  aim  also  to  establish  the  foundations 
for  permanent  protective  systems.  It  would  be  a  great  mistake  to 
allow  this  work  to  be  stopped  if  the  participation  of  the  Forest 
Service  in  it  had  to  be  dropped  from  lack  of  appropriations.  It 
would  be  a  great  mistake  to  organize  it' on  a  temporary  basis  or  to 
give  this  whole  movement  toward  conservation  in  one  of  its  most  ' 
practical  aspects  a  temporary  or  spasmodic  character.  So  we  have 
sought,  as  far  as  our  influence  is  able,  to  direct  the  efforts  of  the 
States  toward  permanent  as  well  as  effective  protective  systems. 

We  have  asKed  a  few  States  to  spend  a  part  of  their  allotment 
outside  of  the  area  where  protective  work  has  hitherto  been  concen- 
trated. Here  again  the  purpose  is  to  emphasize  the  educational  fea- 
tures of  this  work.  Some  of  the  States^  by  statutory  limitations,  are 
required  to  spend  their  funds  in  certain  prescribed  portions  of  the 
State,  leaving  the  rest  of  their  area  without  assistance  in  fire  pro- 
tection. In  other  States  the  activity  of  timber  owners  has  resulted 
in  the  effective  protection  of  certain  districts,  while  others  are  left 
unprotected.  Under  these  circumstances  it  has  seemed  to  us  a  duty 
of  the  Federal  Government  to  require  such  a  distribution  of,  this 
fund  as  would  extend  the  educational  benefit  of  the  work  into  the 
parts  of  States  where  no  protective  work  is  now  being  made. 

Likewise  we  have  asked  the  States  to  secure  reasonable  assistance 
from  the  timber  owners  whose  property  is  benefited  and  from  the 
railroads,  which  usually  create  the  single  greatest  fire  risk,  as  a  condi- 
tion to  securing  Federal  assistance.  This  recjuirement  also  is  de- 
signed to  aid  the  progress  of  the  State  protective  work  along  educa- 
tional  lines  as  an  incentive  to  greater  interest  by  the  private  owners 
of  timber  or  to  more  effective  State  legislation. 

In  all  of  these  things  we  have  aimed  to  make  no  requirements 
which  would  retard  the  normal,  healthy  development  of  fire  pro- 
tective work  in  any  State.  If  we  have  done  so  in  any  instance,  we 
will  endeavor  to  be  entirely  open-minded  in  adjusting  any  of  these 
requirements  to  local  conditions  and  giving  the  State  foresters  ade- 
ouate  authority  to  get  the  best  results  without  long-range  restrictions 
from  Washington. 

Your  discussions  have  left  little  to  be  said  on  the  cooperative  work 
for  the  next  year.  There  is  one  point,  however,  which  I  wish  to 
emphasize  strongly ;  that  is,  more  general  cooperation  on  the  part  of 
all  interests  and  agencies  involved  in  this  big  problem.  My  own 
experience  in  fire-protective  work  in  the  Northwest  indicated  that 
little  real  progress  in  the  broader  features  of  protective  work  could 
be  made  until  we  got  a  great  many  shoulders  at  the  wheel.  The 
success  of  the  protective  work  in  Idaho  and  Montana  with  which  I 
have  been  particularly  familiar  has  been  measured  largely  by  the 
extent  to  which  we  were  able  to  get  all  interests  to  pull  together. 
First,  the  private  owners  got  together  and  we  had  protective  asso- 
ciations, a  tremendous  step  forward.  Secondly,  the  private  owners 
and  the  Forest  Service  got  together  in  the  joint  protection  of  lands 
in  and  surrounding  National  Forests.  Thirdly,  the  State  was  brought 
into  the  game  in  alliance  with  the  private  owners  or  with  the  Forest 
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Service,  or  both.  Now  in  several  of  the  Northwestern  States  this 
three-cornered  cooperation  is  working  out  with  varying  degrees  of 
efficiency,  but  in  the  main  getting  better  every  year.  A  fourth  ele- 
ment of  almost  equal  importance  was  the  railroads ;  and  one  of  the 
big  gains  made  in  protective  work  in  the  Northwest  was  when  some 
of  the  main  railway  systems  made  cooperative  arrangements  with 
the  Government  for  joint  effort  to  reduce  the  fire  risk  and  fire  losses 
along  their  lines.  Much  has  yet  to  be  done  in  this  region,  but  the 
foundations  for  effective  cooperation  along  all  of  these  lines  have  been 
pretty  well  laid.  I  feel  that  the  same  kind  of  cooperation  must  be 
worked  out  on  all  of  the  large  timbered  regions  before  we  can  get 
very  far  in  the  actual  control  of  the  fire  problem. 

There  are,  of  course,  still  other  elements  which  must  be  brought 
into  line.  Publicity  is  essential.  You  must  get  at  the  campers  and 
hunters,  at  the  children  in  the  schools,  at  the  laborers  in  the  logging 
camps,  at  the  congregations  of  the  churches  through  their  ministers, 
as  Mr.  Allen  has  done.  While  we  may  do  this  specific  thing  well  or 
that  specific  thing  well  and  the  results  are  good  as  far  as  they  go, 
the  really  big  problem  is  to  get  everyone  who  contributes  to  the  fire 
risk,  directly  or  indirectly,  educated  and  waked  up. 

My  suggestion  is  therefore  that  in  all  of  the  States  special  effort 
be  q^ade  to  strengthen  cooperation  with  these  various  elements  which 
should  all  be  helping  ^nd  whose  help,  if  they  all  pull  together,  will 
be  powerful.  We  believe  that  the  results  of  these  two  years  justify 
Congress  in  making  further  appropriations  for  Federal  cooperation 
in  this  important  work.  We  look  forward  to  continuing  this  work 
with  you  and  to  making  it  better  and  mofe  effective  by  mutual 
counsel  and  advice  every  year. 
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E.  T.  Allen,  Forester,  Western  For- 
estry and  Conservation  Association, 
Portland,  Oreg. 

I.  W.  Bailey,  Assistant  Professor  of 
Forestry,  Harvard  School  of  For- 
estry, Cambridge,  Mass. 

H.  P.  Baker,  Dean,  New  York  State 
College  of  Forestry,  Syracuse,  N.  Y. 

J.  F,.  Baker;  Professor  of  Forestry, 
Micliigan  Agricultural  College,  East 
Lansing,  Mich. 

F.  W.  Besley,  State  Forester,  Balti- 
more, Md. 

J.  M.  Briscoe,  Professor  of  Forestry, 
University  of  Maine,  Orono. 

R.  S.  Conklin,  Commissioner  of  For- 
estry. Harrisburg,  Pa. 

W.  T.  Cox,  State  Forester,  St.  Paul, 
Minn. 

G.  Dawe,  Managing  Director  Southern 
Commercial  Congress,  Washington, 
D.  C. 

F.  A.  Mllott,  State  Forester,  Salem, 
Oreg. 

W.  O.  Filley,  State  Forester,  Xew 
Haven,  Conn. 

J.  H.  Finney,  Chairman  Forestry  Com- 
mittee, Southern  Commercial  Con- 
gress. Washington,  D.  C. 

John  Foley,  Forester,  Pennsylvania 
Railroad  Co.,  Philadelphia,  Pa. 

J.  H.  Foster,  Professor  of  Forestry, 
New  Hampshire  College,  Durham, 
N.  H. 

Alfred  Gaskill,  State  Forester,  Tren- 
ton, N.  J. 

J.  M.  Goodloe,  Big  Stone  Gap,  Va. 

G.  A.  Gutches,  Indian  Office,  Washing- 
ton, D.  C. 

A.  F.  Hawes,  State  Forester,  Burling- 
ton, Vt. 

E.  C.  Hirst,  State  Forester,  Concord, 
N.  H. 


J.  S.  Holmes,  State  Forester,  Chapel 
HiU,  N.  C. 

M.  C.  Hutchins,  State  Fire  Warden, 
Boston,  Mass. 

Newbold  Hutchinson,  Georgetown,  N.  J. 

R.  C.  Jones,  Assistant  State  Forester, 
Baltimore,  Md. 

F.  F.  Moon,  Professor  of  Forest  Engi- 
neering, New  York  State  College  of 
Forestry,  Syracuse,  N.  Y. 

J.  B.  Mowry,  Commissioner  of  For- 
estry, Chepachet,  R.  I. 

C.  R.  Pettis,  Superintendent  of  Forests, 
Albany,  N.  Y. 

F.  W.  Rane,  State  Forester,  Boston, 
Mass. 

H.  A.  Reynolds,  Secretary  Massachu- 
setts Forestry  Association,  Boston, 
Mass. 

P.  S.  Ridsdale,  Secretary  American 
Forestry  Association,  Washington, 
D.  C. 

M.  C.  Rorty,  Commercial  Engineer, 
American  Telephone  &  Telegraph 
Co.,  New  York.  N.  Y. 

E.  Secrest,  State  Forester,  Wooster, 
Ohio. 

G.  O.  Smith,  Director  U.  S.  Geological 
Survey,  Washington,  D.  C,  (repre- 
sentative from  Kennebec  Valley  Pro- 
tective Association  of  Maine). 

E.   A.    Sterling,    Consulting   Forester,' 
Philadelphia,  Pa. 

W.  L.  Sykes,  President  Emporium 
Lumber  Co.,  Buffalo,  N.  Y. 

J.  A.  Viquesney,  Forest,  Game,  and 
Fish  Warden,  Bellngton,  W.  Va. 

C.  P.  Wilber.  State  Fire  Warden, 
Trenton,  N.  J. 

George  H.  Wirt,  Forest  Inspector, 
Pennsylvania  Department  of  For- 
estry, Harrisburg,  Pa. 


Represefitatives  from  the  Forest  Service  charged  tcith  the  adminiatration  of  the 

Weeks  Law. 


L.  S.  Murphy,  Forest  E2xaminer. 
J.  G.  Peters,  Chief  of  State  Coopera- 
tion. 
R.  Y.  Stuart,  Forest  Inspector. 


E.  H.  Clapp,  IForest  Inspector. 
H.  S.  Graves,  Forester,  IT.  S.  Depart- 
ment of  Agriculture. 
W.  B. -Greeley,  Assistant  Forester. 
W.  L.  Hall,  Assistant  Forester. 

In  addition  to  a  number  of  other  members  of  the  Forest  Service  in  Wash- 
ington. 
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FORM  OF  FIRE-PROTECTION  AGREEMENT. 

The  form  of  agreement  between  the  Secretary  of  Agriculture  and  the  State 
for  the  protection  from  fire  of  the  forested  watersheds  of  navigable  streams  Is 
as  follows: 

United  States  Dfla*ABTMENT  of  Agbigultube. 

Agreement  for  the  protection  from  fire  of  the  forested  watersheds  of  navigable 
streams  under  section  2,  act  of  March  i,  1911  {S6  8tat.,  691). 

• 

This  agreement,  made  by  and  between  the  Secretary  of  Agriculture  of  the 
United  States,  under  authority  of  section  2  of  the  act  of  Congress  approved 

March  1,  1911  (36  Stat,  691),  and  the  State  of by  and  through  its  State 

Forestry  Commission,  witnesseth: 

That  whereas  the  said  State  has  requested  the  cooperation  of  the  said  Secre- 
tary in  the  protection  from  fire  of  the  forested  watersheds  of  navigable  streams ; 
and 

Whereas  the  said  State  has  provided  by  law  for  a  system  of  forest-fire  pro- 
tection ; 

Now,  therefore,  the  said  parties  do  mutually  promise  and  agree  with  each 
other  as  follows: 

1.  To  establish  and  maintain  a  cooperative  flre-protectlve  system  covering  any 

or  all  private  or  State  forest  lands  within  the  State  of and  situated  upon 

the  watersheds  of  navigable  rivers ;  and  to  furnish  for  this  purpose  Federal  and 
State  patrolmen  or  to  take  such  other  protective  measures  as  may  be  deemed 
advisable,  under  the  conditions  hereinafter  provided. 

2.  The  State  commission  shall  furnish  maps  showing  the  watersheds  and 
areas  which  are  proposed  to  be  protected  under  this  agreement.  The  coopera- 
tion shall  be  limited  to  such  watersheds  and  areas  in  so  far  as  they  shall  be 
approved  by  the  Secretary.  The  said  commission  ^h&U  indicate  the  periods 
during  which  protection  from  forest  fires  is  proposed  under  this  agreement ;  the 
number  of  patrolmen,  with  their  stations,  which  will  be  employed  by  the  State ; 
the  character  and  extent  of  other  protective  measures  which  it  is  proposed  to 
put  into  effect  at  the  expense  of  the  State;  and  the  localities  In  which  it  is 
desired  to  place  Federal  patrolmen  furnished  by  the  Forest  Service. 

3.  The  State  forester  of ,  acting  as  an  employee  of  the  State  commis- 
sion, shall  be  appointed  collaborator  In  the  Forest  Service  of  the  United  States 
I>epartment  of  Agriculture  at  a  salary  of  one  dollar  ($1)  a  month,  and  acting 
in  such  capacity  shall  have  direct  charge  of  the  force  of  Federal  patrolmen 
employed  under  this  agreement.  The  State  forester  shall  select  the  Federal 
patrolmen,  subect  to  approval  'by  the  Secretary,  instruct  them  in  writing  as 
to  their  duties,  supervise  their  work,  and  certify  to  their  services  on  pay  rolls 
of  the  Forest  Service. 

4.  The  Federal  patrolmen  so  selected  shall  be  appointed  as  temporary  laborers 

in  the  Forest  Service  at  a  per  diem  rate  not  exceeding dollars  (| ) ; 

provided  that  they  shall  be  employed  exclusively  in  the  protection  of  areas  on 
the  watersheds  of  navigable  rivers  which  s}iall  have  been  approved  by  the  said 
Secretary. 

5.  This  agreement  contemplates  the  employment  under  ordinary  conditions 

of  fire  hazard  of  not  to  exceed Federal  patrolmen,  or  In  case  of  emergency 

of  not  to  exceed Federal  patrolmen  in  the  discretion  of  the  collaborator, 

provided  that  in  case  of  serious  emergency  the  latter  number  may  be  increased 
with  the  approval  of  the  Forester. 

6.  The  State  commission  shall  secure  for  the  Federal  patrolmen  furnished 
under  this  agreement,  by  appointment  as  deputy  State  fire  wardens  or  other- 
wise, without  additional  comi^ensation,  such  police  powers  for  the  prevention 
and  control  of  forest  fires  as  may  be  granted  under  the  laws  of  the  State  of 

,  and  shall  equip  such  Federal  patrolmen  with  such  fire-fighting  .tools  or 

devices  and  shall  authorize  them  to  employ  such  assistance  in  fighting  fires  as 
its  funds  and  the  State  fire  laws  and  regulations  will  permit 

7.  The  total  sum  to  be  expended  by  the  Federal  Government  duripg  any 
calendar  year  for  the  purix)se8  of  this  agreement  may  equal  but  shall  not 

exceed dollars  ($ ) ;  but  in  no  case  shall  the  amount  expended  by 

the  Federal  Government  in  any  Federal  fiscal  year  exceed  the  amount  appro- 
priated by  the  i^ald  State  for  and  expended  by  it  during  the  same  i)eriod  for 
the  purpose  of  protecting  from  fire  forested  watersheds  of  navigable  streams  in 
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said  State.    This  agreement  contemplates  an  expenditure  of  State  funds  of  at 

least dollars  ($ ) ;  and  in  the  event  of  such  expenditure  falling  below 

said  amount  the  Federal  expenditure  will  be  decreased  proportionately. 

8.  Payment  for  the  services  of  Federal  patrolmen  employed  under  this  agree- 
ment shall  be  made  at  the  end  of  each  calendar  or  fractional  month  on  vouchers 
certified  by  the  State  forester  as  collaborator,  and  forwarded  to  the  Forester, 
Forest  Service,  Washington,  D.  C,  provided  that  no  patrolman  will  be  employed 
except  during  the  real  danger  season  from  forest  fires  on  the  watersheds  and 
areas  approved  by  the  Secretary  under  this  agreement. 

9.  The  said  Secretary  and  his  authorized  representative  shall  have  full  au- 
thority to  inspect  the  protective  areas  and  the  force  herein  authorized,  and  at 
his  option,  by  giving  the  State  commission  written  notice,  may  withdraw  his 
approval  of  any  such  area  or  portion  thereof,  or  terminate  the  employment  of 
any  Federal  patrolman  or  patrolmen  or  of  the  State  forester  as  collaborator 
in  the  Fest  Service. 

10.  The  State  forester  shall  be  ^-esponslble  for  seeing  that  each  patrolman 
keeps  ft  vigilant  lookout  for  forest  fires  in  or  threatening  his  district,  and  that 
he  makes  every  possible  effort  to  extinguish  such  fires  as  occur,  whether  they 
are  on  lands  belonging  to  the  State,  the  Federal  Government,  or  a  private  owner, 
provided  that  during  the  patrol  period  when  in  the  judgment  of  the  State 
forester  patrol  is  unnecessary  the  patrolmen  may  be  used  on  other  fire-protection 
work.  The  State  forester  or  his  representative  shall  from  time  to  time  make 
such  personal  inspection  of  the  cooperative  fire-protection  work  done  under  this 
agreement  as  may  be  necessary  to  promote  the  effectiveness  of  said  work. 

11.  The  said  State  forester  shall,  with  respect  to  all  private  forest  land 
afforded  protection  against  fire  under  this  agreement,  use  every  proper  means 
to  bring  about  the  active  cooperation  of  the  owner  in  such  protection,  including 
aid  from  him  in  the  form  of  hire  of  one  or  more  patrolmen,  construction  of 
permanent  improvements,  and  the  like. 

12.  Both  the  State  commission  and  the  Forest  Service  of  the  United  States 
Department  of  Agriculture  shall  have  equal  right  to  publish  the  results  of  the 
cooperation  under  this  agreement:  Provided,  That  any  results  intended  for 
publication,  except  press  notices  of  momentary  or  local  interest,  be  approved 
by  the  commission  and  by  the  Secretary.  In  all  such  publications  it  shall  be 
plainly  stated  that  the  results  were  secured  through  cooperation  between  the 
commission  and  the  Secretary. 

13.  This  agreement  shall  become  effective  on  the day  of ,  191__, 

and  shall  continue  in  force  thereafter,  subject,  nevertheless,  to  the  availability 
of  funds  appropriated  by  Congress  by  the  act  of  March  1,  1911,  for  the  purposes 
herein  mentioned,  and  to  any  amendments  which  may  be  made  hereof  by  mutual 
agreement  of  the  parties;  and  it  is  expressly  understood  that  this  agreement  or 
any  modifications  hereof  may  be  terminateil  by  either  party  upon  thirty  (30) 
days'  written  notice  to  the  other. 

In  witness  whereof  the  said  commission  has  hereunto  caused  its  name  and  seal 

to  be  afilxed  by  its  proper  officers,  on  the day  of ,  191—,  and  the 

said  Secretary  has  hereunto  set  his  hand  and  afllxed  his  official  seal  on  the  date 
below  written. 

President  State  Forestry  Commission, 

*  — — — , 

Secretary  of  Agriculture, 

Signed  and  sealed  by  the  Sercetary  of  Agriculture  this day  of ,  191—. 


RURAL  MAIL  PATROL  ORDER. 

Post  Office  Department, 
Fourth  Assistant  Postmaster  General, 

Division  of  Rural  Mails, 

Washington,  June  8,  1912. 
To  the  Postmaster. 

Sir:  Your  attention  is  directed  to  the  following  order  issued  by  the  Post- 
master General  under  date  of  May  31,  1912: 

"Order  No.  6315. 

"  The  following  instructions  are  promulgated  for  the  guidance  of  the  postal 
employees  concerned : 
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"  In  accordance  with  the  request  of  the  Secretary  of  Agriculture,  this  de- 
partment has  arranged  a  plan  of  cooperation  with  State  and  National  forest 
officers  whereby  rural  and  star-route  carriers  shall  report  forest  fires  dis- 
covered by  them  along  their  routes  to  persons  designated  by  the  State  and 
National  authorities  to  receive  such  intelligence. 

"  Cooperation  with  State  officers  will  be  given  in  the  following  States : 
Maine,  New  Hampshire,  Vermont,  Massachusetts^  Rhode  Island,  Ck)nnecticut, 
New  York,  New  Jersey,  Pennsylvania,  Maryland,  West  Virginia,  Tennessee, 
Kentucliy  Michigan,  Wisconsin,  Minnesota,  Idaho,  Washington,  Oregon,  and 
California. 

"The  national  forest  officers  will  be  cooperated  with  in  the  following  States: 
Florida,  Arkansas,  South  Dakota,  Wyoming,  Colorado,  New  Mexico,  Arizona, 
Utah,  Montana,  Idaho,  Washington,  Oregon,  and  California. 

*'  The  State  and  National  authorities  will  inform  postmasters  as  to  whom 
the  discovery  of  fires  should  be  reported,  and  each  rural  carrier  should  be 
directed  to  cooperate  to  the  fullest  extent  with  such  authorities  in  the  manner 
agreed  upon,  namely,  that  the  carrier  shall  report  a  tire  to  the  nearest  State 
fire  warden  or  National  forest  officer  on  his  route,  or,  if  no  such  warden  or 
officer  lives  on  the  route,  to  arrange  through  some  responsible  citizen  to  have 
him  notified,  by  telephone,  if  possible.  Star-route  contractors  and  carriers  are 
included  in  the  plan  of  cooperation  and  should  be  requested  to  report  the 
discovery  of  fires  in  the  same  manner  as  will  be  done  by  the  rural  carriers. 

"Postmasters  in  or  near  national  forests  are  also  directed  to  report  fires 
to  the  nearest  forest  officer." 

Respectfully,  P.  V.  De  Gbaw, 

Fourth  A88i8ta/nt  Postmaster  General, 


FORM  OF  TELEPHONE  AGREEMENT. 

The  form  of  agreement  between  the  Secretary  of  Agriculture  and  the  asso- 
ciated telephone  companies  of  the  American  Telephone  &  Telegraph  Co.  is 
as  follows: 

This  agreement,   made  this day  of ,  19—,  by  and  between 

,  a  corporation  organized  and  existing  under  and  by  virtue  of  the 

laws  of  the  State  of (hereinafter  called  the  "Telephone  Company"),  of 

the  first  part  and  the  Secbetaby  of  Ao&igtjltube  of  the  United  States  (here- 
inafter called  the  "  Secretary  ")  of  the  second  part, 

WITNESSETH  : 

Whereas  the  Telephone  Company  operates  a  general  public  commercial  tele- 
phone exchange  and  toll-line  system,  which  includes  certain  exchanges  and  toll 
lines  located  in  the  neighborhood  of  certain  National  Forests  under  the  jurisdic- 
tion of  the  Secretary  and  situated  in  whole  or  in  part  in  tiie  territory  of  the 
Telephone  Company;  and 

Whereas  the  Secretary  desires  to  utilize,  as  an  aid  to  the  administration, 
protection,  and  preservation  of  said  National  Forests  and  in  fire  prevention  and 
control,  certain  special  telephone  facilities  which  the  Telephone  Company  is 
able  to  supply,  and  the  Secretary  also  desires  to  procure  from  the  Telephone 
Company,  in  connection  with  fire  prevention  and  control  and  in  the  administra- 
tion of  said  National  Forests,  telephone  exchange  and  toll-line  service;  and 

Whereas  the  Telephone  Company  is  willing  to  furnish  for  the  foregoing  pur- 
poses the  special  telephone  facilities  and  the  telephone  exchange  and  toll-line 
service  hereinafter  mentioned,  and  is  also  willing,  to  the  extent  and  in  the 
manner  hereinafter  set  forth,  to  cooperate  with  the  Secretary  and  to  enlist  as 
well,  so  f^r  as  possible,  the  cooperation  of  the  Telephone  Company's  subscribers 
in  the  vicinity  of  said  National  Forests,  in  facilitating  and  supplementing  the 
operations  of  the  Secretary  in  fire  prevention  and  control : 

Now,  therefore,  in  consideration  of  the  premises  and  of  the  covenants  and 
agreements  hereinafter  set  forth,  it  is  agreed  by  the  parties  hereto  as  follows: 

Abticle  I.  The  Telephone  Company  will,  as  the  Secretary  may  during  the 
continuance  of  this  agreement  from  time  to  time  request — 

1.  Connect,  by  telephone  line  or  lines  of  suitable  type,  with  the  central  office 
of  the  Telephone  Company  in  any  exchange  then  established  in  any  municipality 
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or  settlement  adjacent  to  or  in  the  neighborhood  of  any  National  Forest  tele- 
phone stations  in  such  number,  on  any  one  such  line,  and  at  such  locations, 
within  or  adjacent  to  said  National  Forests  and  outside  the  limits  of  such  an  ex- 
change, as  ttie  Department  of  Agriculture  may  require;  equip  each  such  line 
at  the  terminal  thereof  in  such  an  exchange  with  such  of  the  Telephone  Com- 
pany's standard  terminal  appnratus  as  will  reduce  to, a  practical  minimum  the 
chances  of  central-office  trouble  interfering  with  the  operation  of  such  a  line; 
and  furnish  thereover  local  exchange,  local  toll,  and  long-distance  telephone 
ser^'Ice  under  the  terms  and  conditions  and  at  the  rates  set  forth  in  the  an- 
nexed schedule  marked  "A"'  and  hereby  made  a  part  hereof;  provided,  that 
the  Department  of  Agriculture  will,  at  Its  own  expense,  equip,  install,  and 
maintain,  as  herein  provided,  each  of  such  telephone  stations,  and  furnish  and 
maintain,  as  herein  provided,  that  portion  of  each  such  line  which  may  extend 
to  and  between  such  stations  and  a  point,  to  be  designated  by  the  Telephone 
Company,  ordinarily  at  or  near  the  central  office  of  the  exchange  with  which 
each  such  line  may  be  connected  or,  in  case  of  an  exchange  operated  within  a 
municipality,  ut  or  near  the  limits  thereof,  the  Telephone  Company  to  furnish 
and  maintain  that  portion  of  each  such  line  which  may  extend  to  and  between 
said  junction  and  the  switchboard  of  the  Telephone  Company's  said  central 
office. 

2.  Furnish,  for  use  by  the  Department  of  Agriculture  in  equipping  any  of 
the  foregoing  telephone  stations,  sets  of  telephones,  with  the  necessary  station 
equipment,  appropriate  for  use  hereunder  and  of  any  standard  types  then  fur- 
nished by  the  Telephone  Company  to  its  subscribers  and  lessees  in  the  exchange 
serving  any  such  telephone  station,  each  such  set  to  be  furnished  upon  the 
terms  and  conditions  and  at  the  annual  rental  specified  in  the  annexed  Sched- 
ule "A." 

3.  Furnish  to  the  Secretary,  in  addition  to  the  class  of  service  hereinabove 
described  in  section  1,  in  any  public  telephone  exchange  then  operated  by  the 
Telephone  Company,  such  of  the  Telephone  Company's  regular  classes  of  ex- 
change and  toll-line  service,  and  such  other  service  regularly  furnished  by  It 
to  the  public  as  such  exchange  may  supply  and  under  the  terms  and  conditions 
and  at  the  rates  expressed  in  said  Schedule  "A." . 

4.  Furnish  without  charge,  for  the  attachment  of  any  telephone  circuit  fur- 
nished and  maintained  hereunder  by  the  Department  of  Agriculture,  space  on 
any  of  tiie  Telephone  Company's  pole  lines  located  within  any  National  Forest 
contemplated  hereby  or  extending  therefrom  to  the  nearest  exchange  of  the 
Telephone  Company,  or,  in  case  such  an  exchange  is  located  In  a  municipality, 
then  to  a  point,  to  be  designated  by  the  Telephone  Company,  at  or  near  the 
limits  of  such  municipality;  provided,  that  any  such  attachments  to  the  Tele- 
phone Company's  pole  lines  shall  in  all  cases  be  made  under  its  super^'laJon  and 
direction  and  in  accordance  with  its  standard  specifications  and  engineering 
practices,  and  then  only  whenever,  in  the  judgment  of  the  Telephone  Company, 
spare  facilities  for  such  attachments  exist 

5.  Construct  for  the  Department  of  Agriculture  in,  through,  and  adjacent 
to  any  National  Forest  contemplated  hereby  such  telephone  pole  lines  as  said 
department  may  require  for  use  hereunder,  string  telephone  circuits  thereon, 
install  the  necessary  telephone-station  equipment  to  be  used  in  connection  with 
such  circuits,  keep  such  pole  lines,  circuits,  and  station  equipment  in  repair, 
and  in  cases  of  emergency  sell  to  the  Department  of  Agriculture  such  telephone 
equipment  and  line  material  and  supplies  as  can  reasonably  be  spared  from 
local  stock  rooms  of  the  Telephone  Company.  All  of  the  foregoing  services  to 
be  performed  by  the  Telephone  Company  for  the  Department  of  Agriculture  at 
actual  cost,  including  reasonable  and  proper  charges  for  supervision  plus  ten 
per  cent  (10%).  and  all  of  the  foregoing  sales  to  be  made  at  actual  cost  at 

^  Schedule  "A"  must  be  negotiated  with  each  local  telephone  company  within  whose 
territory  the  Secretary  desires  telephone  service  on  the  hnsis  of  those  concessions  which 
each  party  to  the  agreement  is  actually  able  to  make  within  the  territorial  limits  of  such 
local  company.  Thus,  Schedule  "A"  may  modify  the  main  terms  of  the  agreement  to 
any  extent  and  in  any  particular  necessary  to  adjust  them  to  local  conditions. 

State  foresters  particularly  should  bear  this  clearly  in  mind,  since  only  whore  the 
State  has  valuable  concessions  to  make  to  the  local  company  can  it  be  expected  that 
equally  valuable  concessions  In  the  form  of  reduced  rates  and  the  like  will  be  granted 
by  the  company. 
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poiut  of  Jlellvecy  plus  ten  pes*  oeat  <10%) ;  provided,  that  the  Teleplioiie  Com- 
geasy  fihall  sot  be  botiiMl  heiieiiiider  to  begin  the  oonstruction  of  aoy  line  re- 
^uefited  hy  tiie  DepaitQient  of  JkffdeBiture  autil  the  erpiratloii  of  a  E«Aiioiiable 
time  after  tbe  reoeipt  hj  tke  Tetephone  OempaaF  of  sttch  requeat,  wiilch  shaJl 
not  be  less  tban  the  time  usuallF  taJcen  by  the  Telephone  Oooopaior  In  pre^iaring 
for  the  construction  of  its  owa  linea. 

6.  PeriK^t  tlie  De^artmeBt  of  Agriculture,  without  cliarge  aiid  at  iti;  own 
expense,  to  attacdi  to  and  AiatatalSL  on  fte  Tel^hone  Company's  poles»  at  such 
reasonable  tookont  points  as  may  be  i\greed  upon  by  the  respective  representa- 
tives of  the  parties  hereto,  designated  as  hereinafter  provided,  tocic  boxes 
equipped  wiUi  aets  ol  telefiSionea,  and  to  coBBeot  such  eets  of  telephones  directly 
with  the  Telephoske  Oooipany's  circuits  attached  to  swik  iMles,  with  the  right  to 
the  Depar tment  of  Agriculture  to  use  Buoh  sets  of  tele^oues,  in  cases  oi  emer- 
gency only,  for  telepbonk*  eamfltuoicatioas  «ver  such  circuits :  and  the  Telephone 
Company  will  also,  in  suok  cawo,  allow  the  Department  of  Agriculture  to  con- 
nect its  portahle  emergency  aeta  of  telephones,  for  like  purposes,  with  the  Tele- 
phone C'Onnmny's  circuits  located  within  or  adja<ceut  to  any  Xational  Foi-est  cou- 
templsited  heneby ;  i»rovi4l6d,  that  the  rjght  herein  granted  to  connect  such  lock 
box  telephone  sets  witili  such  circvits  may  be  refused  by  the  T^ephoiie  Company 
when  such  connection  would  Involve  the  use  hereunder  of  a  toll  circuit  connect- 
ing together  amy  two  poMIc  teiepiM)ne  esxshajiges,  and  that  oonnectiiotts  of  lock 
box  tel^hoine  aets  shall  be  made  hereund^  with  subscribers'  circuits  only  t\f ter 
any  aecesaary  oimaents  of  other  osers  of  such  circuits  have  been  obtained.  The 
Department  of  A^;rliet]lture  hereby  agrees  that  any  coniteclions  of  emerg^icy 
telephone  seta  witti  the  dreuits  of  the  Telephone  ComiMuiy  hereunder,  ahaU  be 
luade  by  the  Di^tpartment  of  Agriculture  upon  its  own  responsibility,  and  said 
department  shall  hold  itself  liable  to  the  subscribers  and  patrons  of  the  Tele- 
phone OojBpany  for  any  dnlms  of  loss,  damage  or  injury  resulting  fi*om  such 
conifeections. 

7.  Designate  local  officials  or  employees  to  cooperate  with  the  officials  or 
emplog^ees  of  the  Department  of  Agriculture  in  the  woi*k  of  oonstructing,  equip- 
ping, and  malntaifiiaig  any  teleplione  pole  lines  and  circuits,  uiid  in  the  work  of 
installing  and  maintaining  aiw  teleplMBie  afcation  equipment,  which  the  Depart- 
inent  of  Agrieultui^  may  undeitake  to  provide  and  maintain  hereunder ;  furnish 
engineering  aikd  other  advice  and  information,  togetlier  with  plans,  drawings, 
Mue  prints^  speciAcatiottfl,  and  reoamaaendatJons  witii  reffiei^ence  thereto :  Actively 
<!ooperate  w^lth  such  officials  or  employees  of  the  Depart u)ent  of  Agriculture  in 
providing  emergency  oommimina tion  by  telephone  during  forest  fires;  and  in 
behalf  of  and  as  agents  of  the  Department  of  Agriculture  in  securing  the  prou>pt 
delivery  of  a^y  telegrams  tranamitted  by  telephone  during  such  fires  to  or  for 
any  employee  of  the  Department  of  Apiculture. 

8.  Kee^  open  at  asy  isr  all  hours,  under  special  conditions  of  emei^ency  or 
public  necessity^  in  aj^  exc^&anges  •coutiemplated  hereby,  such  of  the  Telephone 
Company's  central  ofiSices  not  regularly  open  at  all  hours,  as  may  at  such  time 
be  designated  by  the  Department  of  Agriculture,  such  special  service  to  be  per- 
formed by  the  Telepboae  Canpany  for  ti^  Department  of  Agriculture  at  the 
actual  cost  thereof  in  oach  case. 

9l  Allow  aj^  employee  of  tike  Department  of  Agriculture  to  charge,  to  any  of 
its  telephone  stations  swved  hereuAder  by  an  exchange  of  the  Telephone  Com- 
pany, any  message  which  «uch  employee  may  transmit  from  ai\y  lock  1m)x  or 
portable  emei:;9en€ty  telephone  set  herein  provided  for,  or  from  the  telephone  sta- 
h(m  of  any  subscriber  of  the  1)e1ephone  Compai^«  provided,  that  If  the  teleplione 
<tatioB  aeoepting  such  a  charge  is  Aot  the  station  called,  it  sliall  be  a  station 
ccmnected  with  the  ex-change  at  which  the  •call  originates. 

10.  Require  its  emi^yees  to  strictly  observe  all  the  rules  and  regulations  of 
the  Depai'tment  of  Agriculture  relating  to  the  care  and  protection  of  the  National 
Forests;  exercise  due  oare  and  caution  to  avoid  injury  to  growing  timber;  and 
give  prompt  notke  to  the  Department  of  Agriculture  of  any  forest  fires  discov- 
ered by  them,  or  of  which  they  may  receive  notice,  when  engaged  in  any  work 
in  said  forests. 

11.  Use  its  good  offices  in  airanging,  so  far  as  possible,  with  its  subscribers  in 
or  near  any  National  Forest  to  give  prompt  notl<»  to  the  Telephone  Oomi»ny's 
central  office  directly  serving  such  subscribers  of  any  forest  fires  discovered  by 
such  subscribers  or  of  which  they  may  receive  notice,  and  instruct  its  operators 
and  other  employees  promptly  to  communicate  such  notice  to  the  local  forest 
officials. 
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12.  FttJnUah  to  the  Department  of  Agriculture  maps  showing  the  arrangement 
and  location  of  the  circuits,  pole  lines,  and  exchanges  of  the  Telephone  Company 
in  the  neighborhood  of  any  National  Forest  contemplated  hereby. 

13.  Use  its  good  offices  to  secure  for  the  Department  of  Agriculture,  upon 
terms  and  conditions  substantially  similar  to  those  herein  provided  for,  suitable 
arrangements  for  the  furnishing  of  service  similar  to  the  service  herein  provided 
for,  by  such  of  the  connecting  companies  of  the  Telephone  Company  within  its 
territory  as  the  Department  of  Agriculture  may  in  each  case  desire  or  approve. 

14.  Extend  the  telephone  facilities  and  service  covered  by  this  agreement  to 
State  authorities  and  private  timberland  owners  cooperating  with  the  Depart- 
ment of  Agriculture  in  forest  protection  in  so  far  as,  in  the  Judgment  of  tl^e 
Telephone  Company,  such  facilities  and  service  may  reasonably  be  so  extended ; 
provided,  that  any  special  rates  for  exchange  or  toll-line  service  set  forth  in 
the  annexed  Schedule  "A"  shall  in  no  case  be  allowed  hereunder  to  such  State 
authorities  and  timberland  owners  for  any  purposes  other  than  forest  pro- 
tection. 

_  Abtigle  II.*  The  Secretary  will : 

'  1.  Upon  request,  from  time  to  time,  when  compatible  with  the  public  interest, 
grant  or  cause  to  be  granted  to  the  Telephone  Company,  its  successors  and 
assigns,  easements  for  rights  of  way  for  periods  of  fifty  (50)  years  from  the 
date  of  the  issuance  of  such  grants  for  the  construction,  or)eration,  and  main- 
tenance of  any  telephone  lines  which  the  company  may  have  constructed,  or 
may  In  future  desire  to  construct,  over,  across,  and  upon  any  of  the  National 
Forests  of  the  United  States,  or  any  land  under  the  jurisdiction  of  the  Depart- 
ment of  Agriculture,  including  the  right  to  cut  down  or  trim  any  trees  which 
may  interfere  with  or  endanger  such  lines;  provided,  that  the  grant  of  such 
easements  to  the  Telephone. Company,  under  the  act  of  March  4,  lOll  (36  Stat, 
1235),  shall  be  subject  to  general  regulations* issued  thereunder  by  the  Sec- 
retary of  Agriculture  in  force  at  the  time  such  grants  are  made. 

2.  Permit  the  Telephone  Company,  without  charge,  to  attach  the  telephone  cir- 
cuits of  its  general  commercial  telephone  system  to  the  pole  lines  of  the  Depart- 
ment of  Agriculture,  now  or  hereafter  located  within  any  National  Forest  con- 
templated hereby  or  extending  from  such  National  Forest  to,  or  to  points  near 
any  public  telephone  exchange  of  the  Telephone  Company ;  provided,  that  such 
attachments  shall  be  made  iu  accordance  with  the  rules  and  regulations  of 
the  Department  of  Agriculture,  and  shall  be  permitted  only  when  and  where, 
in  the  Judgment  of  the  Department  of  Agriculture,  spare  facilities  exist. 

3.  Sell  to  the  Telephone  Company,  in  accordance  with  the  regulations  of 
the  Department  of  Agriculture,  for  the  construction  and  maintenance  of  the 
latter's  lines,  either  within  or  outside  of  the  National  Forests,  timber  from  such 
of  the  National  Forests  as  are  traversed  by  or  are  adjacent  to  such  lines. 

4j.  Use  or  require  to  be  used  upon  all  telephone  circuits  furnished  and 
maintaned  by  the  Department  of  Agriculture  for  use  hereunder,  in  connection 
with  the  exchanges  and  lines  of  the  Telephone  Company,  only  such  telephone 
transmitters,  receivers,  apparatus,  appliances,  equipment,  and  material  as  shall 
In  all  cases  be  of  a  standard  approved  by  the  Telephone  Company  as  suitable 
for  the  purposes  of  this  agreement. 

5.  Equip  at  all  times  with  such  protective  devices,  and  keep  in  such  repair 
and  maintain  in  such  a  manner  as  shall  conform  to  the  standard  requirements 
of  the  Telephone  Company  for  the  performance  of  such  work  by  its  employees, 
all  telephone  transmitters,  receivers,  apparatus,  appliances,  equipment,  material, 
wires,  and  circuits  maintained  by  the  Department  of  Agriculture  and  used 
hereunder  directly  or  Indirectly  in  connec*tion  with  the  exchanges  and  lines  of 
the  Telephone  Company. 

6.  Protect,  in  accordance  with  the  standard  si)eciflcations  and  engineering^ 
practices  of  the  Telephone  (Company,  from  all  danger  of  or  exposure  to  crosses' 
or  contact  with  or  Induction  from  high  tension  electrical  circuits,  all  telephone 
circuits  maintiiined  by  the  Department  of  Agriculture  and  used  hereunder  In 
connection  with  the  exchanges  and  lines  of  the  Telephone  Company  or  attached 
to  its  poles. 

7.  Observe,  in  the  use  of  the  telephone  stations  and  circuits  furnished  or  used 
hereunder  in  connection  with  the  exchanges  and  lines  of  the  Telephone  Com- 


^  Since  the  form  of  agreement  was  perfected  Congress  has  fdven  the  Secretary  of  Agri- 
cnltore  authority  to  grant  free  poles  to  telephone  companies  whenever  he  may  deem  It 
necessary  for  the  protection  of  the  National  Forests. 
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pany,  all  reasonable  rules  and  regulations  of  the  Telephone  Ck>mpany  gov- 
erning the  use  of  Its  subscribers'  stations  and  not  inconsistent  with  the  pro- 
visions of  this  agreement. 

8.  Permit  to  the  Telephone  Company,  at  all  reasonable  times,  access  to  any 
telephone  station  equipment  or  telephone  circuit,  used  hereunder  in  connecticwa 
with  the  exchanges  or  lines  of  the  Telephone  Company,  for  making  such  in- 
spections or  such  service  tests  as  may  be  requisite  for  the  purposes  of  this  agree- 
ment. 

9.  Pay,  in  accordance  with  the  terms  and  conditions,  and  at  the  rates  set 
forth  in  the  annexed  Schedule  "A,"  all  charges  for  local  exchange,  local  toll, 
and  long-distance  telephone  service  furnished  hereunder  by  the  Telephone 
Company,  and  also  pay,  in  accordance  with  the  provisions  hereof,  all  other 
charges  of  the  Telephone  Company  for  any  other  services  performed  hereunder, 
or  for  instruments,  equipment,  material,  and  supplies  furnished  to  the  Depart- 
ment of  Agriculture  by  the  Telephone  Company. 

10.  Designate  officials  and  employees  with  authority  to  assist  and  cooperate 
with  the  designated  officials  and  employees  of  the  Telephone  Company  in  tlje 
construction  and  maintenance  of  the  telephone  lines  furnished  and  maintained 
hereunder  by  the  Department  of  Agriculture,  and  in  generally  effectuating  the 
provisions  of  this  agreement;  and  with  the  further  authority  to  requisition 
or  obtain,  in  behalf  of  the  Department  of  Agriculture,  any  telephone  circuits, 
apparatus,  appliances,  equipment,  and  material  for  use  in  emergencies,  the 
construction,  maintenance,  or  repair  of  telephone  lines  used  hereunder,  or  any 
benefit  or  thing  accruing  to  or  to  be  derived  by  the  Department  of  Agriculture 
under  or  by  virtue  of  the  provirions  of  this  agreement. 

Article  III.  Tt  is  expressly  understood  and  agreed  between  the  parties  hereto 
that :      ' 

1.  This  agreement  does  not* contemplate  the  use  hereunder,  in  connection 
with  any  regular  service  of  the  Telephone  Company,  of  any  telephones  and 
station  equipment  not  furnished  by  it,  except  in  cases  of  emergency,  and  the 
use  of  any  such  telephones  and  equipment  is  so  permitted  only  in  view  of  the 
public  demand  and  necessity  therefor. 

2.  No  part  of  the  facilities  and  service  furnished  hereunder  by  the  Telephone 
Company  to  the  Department  of  Agriculture  shall  be  used  In  connection  with 
any  service  for  which  a  charge  or  compensation  shall  be  received  or  collected 
by  the  Department  of  Agriculture  from  any  person,  firm,  or  corporation  without 
the  express  approval  and  consent  in  writing  of  the  Telephone  Company. 

3.  No  telephone  transmitter,  receiver,  apparatus,  wire,  or  circuit  furnished 
to  or  used  hereunder  by  the  Department  pf  Agriculture  in  connection  with  the 
exchanges  and  lines  of  the  Telephone  Company  shall  In  any  case,  without  Its 
express  approval  and  consent  In  writing,  be  connected  directly  or  Indirectly 
with  any  telephone  transmitter,  receiver,  apparatus,  wire,  circuit,  or  service 
other  than  that  of  the  Telephone  Company,  nor  shall  any  telephone  station 
served  hereunder  by  an  exchange  of  the  Telephone  Company  be  located  outside 
its  territory  without  such  approval  and  consent. 

4.  Upon  the  termination  of  this  agreement  as  hereinafter  provided  all  con- 
nections of  the  telephone  circuits  furnished  and  maintained  by  the  Department 
of  Agriculture,  theretofore  made  with  the  general  commercial  telephone  system 
of  the  Telephone  Company,  may  be  discontinued  and  severed  by  either  party 
hereto,  but  if  at  the  termination  of  this  agreement  either  imrty  shall  desire  to 
conthiue  the  attachments  made  hereunder  to  the  pole  lines  of  the  other,  such 
attachments  shall  be  allowed  to  remain  on  such  poles  under  such  terms  and  for 
such  rental  charges  as  may  be  agreed  upon  between  the  parties.  In  the  event 
that  the  parties  hereto  are  unable  to  agree  as  to  the  terms  or  rental  charges  for 
•attachments  other  than  those  covered  by  specific  easements,  which  may  be  re- 
tained on  said  poles,  as  above  provided,  all  questions  at  Issue  between  them 
shall  be  submitted  to  a  board  of  arbitration  composed  of  three  members,  one 
to  be  selected  by  each  party  and  the  third  to  be  chosen  by  the  two  thus  selected, 
and  the  finding  of  the  majority  of  such  board  shall  be  final  and  binding  upon 
both  ptirties. 

5.  The  provisions  of  this  agreement  shall  be  binding  upon  and  shall  accrue 
to  the  benefit  of  the  successors  and  assigns  of  the  Telephone  Company. 

6.  No  Member  of  or  Delegate  to  Congress  is  or  shall  be  admitted  to  any 
share  or  part  in  this  agreement  or  to  any  benefit  to  arise  therefrom.  (Sections 
3739-3741,  United  States  Revised  Statutes.) 


FOBEST   FIBE   PBOIECXION   BY   THE   STATES. 


85 


This  agreement  sball  i-euuiln  in  force  for  a  period  of  one  year  from  the  date 
hereof,  and  thereafter  shall  be  automatically  reuewed  for  periods  of  one  year 
unless  canceled  by  written  notice  from  either  party  to  the  other  not  less  than 
sixty  (60)  days  prior  to  the  expiration  of  any  one-year  term. 

In  witness  whereof  the  parties  hereto  have  caused  this  instrument  to  be 
executed  in  duplicate  the  day  and  year  first  above  written. 


Attest : 


By 


-,  Secretary, 


Secretary  of  Agriculture. 
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GKAZINO  IN  THE  FOREST  BESERTES. 

By  Fi LIBERT  Roth, 
Chief  of  the  Forestry  Division  of  the  General  Land  Office^  Dejxirtmenl  of  the  Interior. 

INTRODUCTION. 

In  a  consideration  of  the  gmzing  problem  in  the  forest  reserves  of 
the  United  States,  it  is  necessaiy  at  every  step  to  keep  in  mind  the 
objects  for  which  the  reserves  were  set  aside  and  the  character,  as 
well  as  the  behavior,  of  the  woods  which  exist  on  these  several  reserves. 
Since  there  appears  to  be  still  a  great  deal  of  confusion  concerning  the 
motives  and  objects  which  led  to  the  formation  of  reserves,  and  also  as 
to  the  character  and  behavior  of  forests  in  general,  and  the  woods  of 
the  several  reserves  in  particular,  it  may  be  helpful  to  review  some 
of  these  points  more  in  detail. 

GENERAL  DISCUSSION   OP  THE  FUNCTIONS  OF   FORESTS. 

When  a  farmer  in  Ohio  or  Indiana  has  a  piece  of  woods  on  fairly 
level  ground  he  has  no  good  reason  for  keeping  it  as  woods  unless  he 
considers  the  wood  growing  on  the  land  to  be  as  valuable  as  any  other 
crop  he  might  I'aise — a  matter  often  difficult  to  decide.  A  farmer  in 
Mississippi,  on  the  other  hand,  may  be  induced  to  leave  a  patch  of 
forest  on  a  hillside,  not  because  he  cares  much  for  the  wood,  but 
because,  if  the  forest  is  cut  away,  the  land  will  wash  into  a  labyrinth 
of  deep  gullies  and  soon  become  utterly  worthless  for  any  purpose. 
_.;  the  former  case  the  forest  is  merely  for  the  crop  it  yields;  in 
the  latter  it  is  for  both  crop  and  protection,  and  this  case  is  far  more 
common  than  is  usually  supposed.  But  while  the  farmer  in  Mississippi 
may  use  the  forest  to  keep  a  piece  of  land  from  gullying,  and  thus  use 
it  as  a  protection  against  erosion,  he  cares  little  as  to  how  this  forest 
aflfects  the  flow  of  water  or  the  climate,  for  he  has  ample  rain  and  does 
not  utilize  the  creek  or  stream.  With  the  farmer  in  Gallatin  Valley, 
Montana,  this  is  quite  different.  He  takes  what  seems  to  be  a  desert 
gi*avel  ba¥  and  by  the  use  of  1  inch  of  water  per  acre^  he  converts  this 
arid  ground  into  a  farm  and  raises  as  high  as  90  bushels  of  a  superior 
qualit}^  of  oats  per  acre.  To  him  the  little  mountain  stream  is  every- 
thing. Here  the  forest  takes  on  another  function;  it  holds  the  soil  of 
the  neighboring  mountains  and  keeps  it  more  pervious,  and  thus  it 
regulates  the  flow  in  these  important  streams.  The  manner  in  which 
it  does  this  will  be  clearer  from  the  following:  Suppose  we  take  a  table 

*  The  inch  of  water  here  referred  to  is  a  miners'  inch.    Fifty  miners*  inches  require 

a  stream  furnishing  1  cubic  foot  per  second. 
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and  tilt  it  several  inches,  so  that  its  top  represents  a  slanting  surface. 
If  we  sprinkle  water  on  this  surface,  it  is  clear  that  the  water  runs  off 
about  as  fast  as  it  strikes  the  table.  If  the  table  is  now  covered  with 
a  layer  of  soil  about  3  inches  thick,  and  the  sprinkling  is  renewed, 
some  of  the  water  runs  off  from  the  surface  and  some  soaks  into  the 
layer  of  soil,  so  that  if,  after  a  time,  we  quit  sprinkling  there  will  still 
be  water  running  off  from  the  table  for  hours.  We  have  here  then  a 
''surface  run-off"  and  an  "underground  run-off,-'  and  it  is  clear  that 
the  thicker  the  layer  of  earth,  and  the  more  pervious,  the  more  Tvater 
it  would  take  up  and  the  longer  and  steadier  it  would  be  giving  off 
this  underground  water. 

The  above  statement  shows  exactly  what  happens  all  over  the  land, 
and  is  especially  noticeable  in  the  mountains.  On  the  soilless,  rocky 
slopes  the  water  runs  off  as  fast  as  it  falls  or  the  snow  melts,  but  on 
slopes  with  deep,  pervious  soils  part  of  the  water  is  stored  and  continues 
to  flow  for  months  after  the  rain  or  the  melting  of  snow  has  ceased. 

Returning  to  the  experiment  with  the  la3'er  of  earth  on  the  table, 
we  notice  that  if  we  sprinkle  more  briskly,  part  of  the  earth  is  carried 
away,  the  layer  is  eroded,  and  the  storage  ground  is  diminished.  If 
covered  by  a  layer  of  cotton  batting  this  erosion  stops,  and  in  addi- 
tion we  gain  another  very  important  point — the  soil  is  kept  softer, 
and  allows  water  to  soak  in  more  easily  than  when  the  cotton  is  want- 
ing, for  then  the  water  "pats"  down;  it  hardens  the  surface  where  it 
does  not  wash  it  away.  Much  the  same  result  might  be  obtained  by 
sowing  grass  on  the  layer  of  earth,  for  then  the  tops  of  the  grass 
would  keep  the  drops  from  pounding  the  earth,  form  a  mechanical 
obstacle  to  the  surface  run-off,  and  the  roots  would  be  an  additional 
help  in  holding  the  earth  and  keeping  it  from  v:i  liinL:-  away.  Put 
the  grass  is  small,  its  tops  are  short,  open,  and  clo>o  (o  tite  ground;  its 
roots  are  short:  it  rarely  forms  a  dense  sod,  and,  especially  in  dry 
countries,  it  leaves  a  large  part  of  the  ground  without  protection. 
Here,  then,  the  larger,  long-lived,  deep-rooted  trees,  with  dense,  shad- 
ing crowns  high  above  the  ground,  give  far  better  and  more  constant 
protection  against  erosion,  and  are  far  better  able  to  keep  the  ground 
in  a  pervious  condition,  since  they  strew  it  annually  with  large  quan- 
tities of  leaves  and  twigs  and  provide  a  network  of  slowly  decaying 
roots  which  keep  the  forest  soil  mellowed  for  a  foot  and  more  in 
depth.  An  upturned  hemlock,  spruce,  etc.,  will  readily  illustrate 
how  much  of  the  ground  is  occupied  by  the  roots  of  these  forest  trees. 

The  trees,  then,  are  in  nature  what  the  cotton  is  in  the  experiment; 
the}'  help  to  keep  the  soil  from  being  carried  away,  the}'  keep  it  soft, 
and  they  break  the  force  of  the  downpouring  rain. 

How  much  additional  service  trees  perform  by  keeping  sun  and  wind 
from  the  ground  is  well  illustrated  by  the  forests  of  the  Lake  States 
and  Canada,  where  thousands  of  swamps  have  dried  up  and  hundreds 
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of  miles  of  corduroy  road  have  become  useless,  not  by  ditching  and 
di*aining,  but  by  removing  the  woods  and  giving  sun  and  wind  access 
to  the  soil. 

In  this  connection,  it  may  be  well  to  mention  a  theory,  sometimes 
advocated,  which  teaches  that  it  would  be  better  for  water-storage 
pui^poses  to  have  the  forests  removed  in  order  that  the  snow  may 
gather  in  large  drifts,  since,  as  it  is  claimed,  it  is  these  snowdrifts 
which  supply  the  water  of  the  streams  throughout  the  dry  summer 
season.  This  is  not  borne  out  by  facts,  for  a  study  of  the  Big  Horn 
Mountains  and  the  Rockies  of  Wyoming,  Montana,  or  Idaho  will  con- 
vince anyone  that  the  few  lingering  snowdrifts  of  August  have  very 
little  to  do  with  the  streams,  and  that  it  is  the  wooded  and  not  the  bald 
districts  of  each  basin  which  serve  as  feeders  and  maintain  the  steady 
flow  of  water.  The  allied  claim  that  snow  melts  more  quickly  in  the 
forest  than  in  the  open  is  so  palpably  inconsistent  with  actual  experi- 
ence and  simple  physics  that  one  might  as  well  claim  that  the  construc- 
tion of  an  ice  house  to  cover  the  season's  supply  was  unnecessaiy, 
since  ice  would  last  longer  in  the  sun  than  under  cover. 

Though  there  exist  numerous  forests  in  this  country  where  the  pro- 
tective function  of  the  woods  is  not  apparent,  in  the  majority  of  cases, 
and  in  all  mountain  districts  without  exception,  the  forest  serves  both 
to  supply  useful  material  and  to  protect  and  improve  the  ground,  and 
thereby  regulate  the  surface  and  underground  dminage. 

THE  OBJECT  OF  THE  RESERVES  AND  THE  CHARACTER  OF  THEIR 

FORESTS. 

For  the  forests  of  the  present  reserves  it  may  be  said  that  the  pro- 
tective function  has  been  regarded  as  the  more  important.  It  is  evi- 
dent, therefore,  that  efforts  will  be  made  to  maintain  and  improve  these 
woods  in  order  to  continue  to  increase  their  usefulness  in  furnishing 
material,  and  still  more  in  performing  their  protective  function.  This 
is  the  object  of  the  forest  reserves.  The  main  purpose  ot  the  reserves 
is  not  exclusion,  as  is  still  so  often  claimed.  They  merely  provide  the 
means  and  men  to  give  the  much-needed  care  and  protection  which 
private  enterprise  at  present  could  not  afford  and  probably  would  be 
unwilling  to  furnish  for  a  long  time  to  come. 

Scattered  over  a  wide  range  of  country,  from  the  British  line  to 
Mexico,  with  climates  varying  from  cold  to  hot,  from  excessivel}''  wet 
to  arid,  in  altitudes  of  from  1,500  to  11,000  feet,  the  forests  of  the 
several  reserves  differ  widelv.  In  the  Black  Hills  a  fine  forest  of 
Yellow  Pine  covers  a  broad  expanse  of  high,  rolling  ground  and  hills, 
and  serves  chiefly  as  a  valuable  source  of  timber.  In  the  Western 
Rainier  a  dense  forest  of  fine  conifers  on  steep  alpine  ridges  keeps  the 
waters  from  carving  the  mountains  into  a  waste.  In  the  Big  Horn  a 
growth  of  pole-size  Lodgepole  Pine  occupies  a  rough  plateau,  i*anging 
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from  8,000  to  9,000  feet  in  altitude,  and  helps  to  keep  the  useful  streams 
from  going  dry. 

Similarly,  these  woods  differ  in  their  present  condition.  The  valley 
of  the  Skagit  in  the  Washington  Reserve  is  almost  an  unbroken  burn, 
and  large  burned-over  areas,  known  as  *' burns,"  are  scattered  over 
the  majority  of  the  ridges  of  the  east  side  of  this  same  reserve. 
Similar  conditions  are  met  in  the  Mount  Rainier,  the  Big  Horn,  the 
Priest  River,  and  other  reserves.  In  some  cases  these  old  burns  have 
become  reclothed  with  young  forest  trees,  in  others  they  are  thickets 
of  brush  (species  not  trees),  and  in  others  they  have  changed  to  gitissy 
pastures,  often  with  little  prospect  of  restocking  under  the  conditions 
now  prevailing.  In  some  cases,  as  in  the  Big  Horn  Reserve,  part  of 
the  extensive  old  burns  are  now  so  unmistakabh^  prairie  that  it  is 
difficult  to  prove  that  they  were  ever  woods.  Genemlly,  however,  a 
search  reveals  some  fragments  of  stumps,  bits  of  charcoal,  etc.,  which 
show  that  at  some  time,  at  least,  these  places  were  not  altogether  praiiie, 
and  that  a  return  to  a  wooded  condition  may  be  looked  for.  Besides 
these  parks  or  grassj'^  openings  and  small  prairies  (probably  all  due  to 
fire),  which  in  the  aggregate  cover  many  thousands  of  acres,  there  are 
large  tracts  of  forest,  such  as  the  Yellow  Pine  woods  of  the  Black 
Hills,  where  the  mature  timber,  in  keeping  with  the  habits  of  this  kind 
of  pine,  no  longer  forms  dense  stands.  Here  the  ground  is  but  little 
shaded,  and  a  vigorous  growth  of  grass  and  weeds  eagerly  seizes  upon 
every  yard  of  available  soil,  and  thereby  often  prevents  the  starting 
of  tree  growth.     (PI.  XXXII.) 

In  other  districts,  yphere  high  altitudes  tend  to  give  an  alpine  char- 
acter to  the  land,  tree  cfrowth  natui*allv  becomes  more  scrubbv  and 
broken,  and,  in  regions  like  the  Cascades,  at  the  tops  of  the  high 
ridges  are  gi'assy  parks,  covering  many  thousands  of  acres  m6re  or 
less  interrupted  by  patches  of  scrub  woods.  Whether  these  grassy 
areas  were  ever  entirely  clothed  with  woods,  and  whether,  with  any 
reasonable  amount  of  care  or  protection,  they  can  be  made  to  reclothe 
themselves,  is  still  in  some  cases  uncertain. 

In  general,  then,  the  forests  of  the  reserves  are  primarily  protective 
forests,  they  differ  from  reseiTC  to  reserve,  they  are  all  more  or  less 
damaged  by  fires,  and  in  all  dry  localities  and  at  high  altitudes  they 
are  interrupted  by  grassy  areas,  the  majority  of  which  have  long  been 
in  their  present  condition,  and  will  probal)ly  require  a  long  period  of 
time  before  they  are  restocked  with  woods.  (Pis.  XXXIII  and 
XXXIV.) 

REGULATIONS  FOR  GRAZING  IN  THE  RESERVES. 

When  the  several  reserves  now  in  existence  were  created,  the  major- 
itv  of  them  included  districts  which  had  been  used  for  some  time  for 
grazing  purposes,  and  the  attempt  to  stop  further  grazing  affected 
interests  of  con?jidei-able  magnitude. 


D.pt.  oi  AgiiMrtgw.  1901,  Plate  XXXIII. 


Plate  XXXIV. 
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PRESENT  RULES  FOR  GRAZING   IN  THE  RESERVES. 

At  present,  the  following  ruling  of  the  General  Land  Office,  based  on 
the  law  approved  June  4,  1897,  and  published  in  a  circular,  '•  Rules 
and  regulations  governing  forest  reserves,"  November  6, 1900,  govern 
in  all  affairs  of  grazing  within  the  reserves: 

Paotl'ring  of  live  stock. — The  pasturing  of  sheep  and  goats  on  the  public  lands  in 
the  forest  resen'ations  is  prohibited:  Provided,  That  in  the  States  of  Oregon  and 
Washington,  where  the  continuous  moisture  and  abundant  rainfall  of  the  Cascade 
and  Pacific  Coast  ranges  make  rapid  renewal  of  herbage  and  undergrowth  possible, 
the  Commissioner  of  the  General  Land  Office  may,  with  the  approval  of  the  Secretary 
of  the  Interior,  allow  the  limited  grazing  of  sheep  within  the  reserves,  or  parts  of 
reserves,  within  said  States.  And  alw  provided,  That  when  it  shall  api)ear  that  the 
limited  pasturage  of  sheep  and  goats  in  a  reserve,  or  part  of  a  reserve,  in  any  State 
or  Territory  will  not  work  an  injury  to  the  reserve,  that  the  protection  and  improve- 
ment of  the  forests  for  the  purpose  of  insuring  a  permanent  supply  of  timber  and 
the  conditions  favorable  to  a  continuous  waterflow,  and  the  water  supply  of  the  peo- 
ple will  not  be  adversely  affected  by  the  presence  of  sheep  and  goats  within  the 
reserve,  the  Commissioner  of  the  General  Land  Office  may,  with  the  approval  of 
the  Secretary  of  the  Interior,  also  allow  the  limited  grazing  of  sheep  and  goats  within 
such  reserve.  Permission  to  graze  sheep  and  goats  within  the  reserves  will  be 
refused  in  all  cases  where  such  grazing  is  detrimental  to  the  reserves  or  to  the  inter- 
ests dependent  thereon,  and  upon  the  Bull  Run  Forest  Reserve  in  Oregon,  and  upon 
and  in  the  vicinity  of  Crater  Lake  and  Mount  Hood,  or  other  welUknow^n  places  of 
public  resort  or  re8er^'oir  supply.  The  pasturing  of  live  stock,  other  than  sheep  and 
goats,  will  not  be  prohibited  in  the  forest  reserves  so  long  as  it  appears  that  injury  is 
not  being  done  the  forest  growth  and  water  supply,  and  the  rights  of  others  are  not 
thereby  jeopardized.  Owners  of  all  live  stock  will  be  required  to  make  application 
to  the  Commissioner  of  the  General  Land  Office  for  permits  to  graze  their  animals 
within  the  reserves.  Permits  will  only  be  granted  on  the  express  condition  and 
agreement  on  the  part  of  the  applicants  that  they  will  agree  to  fully  comply  with  all 
and  singular  the  requirements  of  any  law  of  Congress  now  or  hereafter  enacted  relat- 
ing to  the  grazing  of  live  stock  in  forest  reserves,  and  with  all  and  singular  the 
requirements  of  any  rules  and  regulations  now  or  hereafter  adopted  in  pursuance  of 
any  such  law  of  Congress;  and  upon  failure  toxx>mply  therewith,  the  permits  granted 
them  will  be  revoked  and  the  animals  removed  from  the  reserves.  Permits  will  also 
be  revoked  for  a  violation  of  any  of  the  terms  thereof,  or  of  the  terms  of  the  appli- 
cations on  which  based. 

PBINCIPLES  FOR  FUTURE  REGULATIONS  FOR  GRAZING   IN  THE  RESERVES. 

In  the  future,  the  following  principles,  lately  announced  by  the 
Secretary  of  the  Interior,  will  be  the  basis  of  all  grazing  regulations 
in  the  reserves.  The  central  idea  is  cooperation  between  the  Govern- 
ment and  the  grazing  interests  in  securing  the  best  management  and 
bringing  about  the  best  condition  of  the  range. 

(1)  The  Government,  through  its  forest  officers,  after  consultation  wuth  the  repre- 
sentatives of  the  various  interests  involved,  should  decide  on  the  number  of  head  to 
be  grazed  in  each  forest  reserve,  or  each  subdivison  of  a  reserve,  and  should  establish 
the  boundaries  between  cattle  range  and  sheep  range. 

(2)  The  local  association  should  assign  ranges  to  owners  within  the  limits  thus 
laid  down,  subject  to  official  approval. 
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(3)  Both  owners  and  local  associations  should  be  held  responsible  for  the  observ- 
ance of  the  tenns  of  permits  and  the  prevention  of  fire  and  overgrazing. 

(4)  Each  sheep  owner  should  have  the  exclusive  right  to  his  range,  and  the  same 
should  apply  within  reasonable  limits  to  groui)s  of  cattle  ownei*s. 

(5)  Permits  should  run  for  five  years. 

(6)  Residents  should  have  precedence  in  all  cases  over  tramp  owners  and  owners 
from  other  States. 

(7)  Local  questions  should  be  decided  on  local  grounds  and  on  their  own  merits  in 
each  separate  case. 

(8)  Since  the  forest  resen^es  are  usually  summer  ranges,  provision  should  be  made 
for  necessar}'  routes  of  transit. 

(9)  The  policy  of  the  Government  should  be  based  on  regulation  rather  than  pro- 
hibition, except  in  special  cases,  it  being  understood  that  the  avoidance  of  overgrazing 
is  equally  in  the  interests  of  all  parties. 

Grazing  of  sheep  is  permitted  in  parts  of  eight  of  the  reserves. 
Cattle  are  allowed  in  all.  Anyone  wishing  to  use  the  reserve  pastures 
must  obtain  a  permit.  These  permits  are  granted  free  of  charge;  the 
number  of  animals  is  limited,  and  the  time  of  entrance  into  and  exit 
from  the  reserve,  as  well  as  the  district  where  they  are  to  graze,  is 
decided  by  the  Department  of  the  Interior. 

In  carrying  out  these  principles  the  rules  now  adopted  are:  Wher- 
ever an  association  of  sheep  men  exists,  which  represents  the  majority 
of  those  who  have  for  at  least  two  years  used  the  reserve  pastures,  such 
an  association  is  recognized.  Blank  applications  are  sent  to  the  secre- 
tary of  the  association,  and  he  distributes  them  and  gets  them  filled  and 
signed.  He  then  transmits  them  to  the  supervisor,  and  the  latter  to 
the  Department,  when  permit  is  issued.  To  set  forth  more  definitely 
the  requirements  of  the  Department  and  the  conditions  of  such  a  per- 
mit, the  following  appears  printed  on  every  application  and  permit: 

This  application  is  also  made  with  the  understanding,  and  full  agreement  thereto, 
that  penalties  will  be  imposed  for  a  violation  of  rules  as  follows: 

PERMITS    CANCELED    AND   REFUSED. 

1.  For  obtaining  or  attempting  to  obtain  a  permit  on  false  representations. 

2.  For  willful  trespass  upon  areas  where  not  permitted,  either  on  closed  areas  or 
the  ranges  of  others. 

3.  For  setting  out  fires  to  clear  range. 

4.  For  willful  negligence  in  leaving  camp  or  other  fires. 

5.  For  refusing  to  observe  prom|)tly  any  direct  order  from  the  Department  requir- 
ing an  observance  of  any  rule. 

OTHER  PEXALTIPra. 

The  number  of  sheep  covered  by  a  permit  to  l)e  materially  reduced  for  the  follow- 
ing stated  causes,  viz: 

1.  For  crowding  onto  a  neighbor's  range  without  the  consent  of  said  neighbor. 

2.  For  beiiding  sheep  more  than  six  nights  in  succession  in  any  one  place,  except 
when  beilding  bands  of  ewes  during  lambing  season. 

3.  For  entering  the  reser\'e  prior  to  the  date  authorized. 

4.  For  remaining  in  the  reserve  after  the  permit  has  expired. 

5.  For  corralling  within  five  hundred  yards  of  a  running  stream  or  living  spring. 
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6.  For  gross  carelessness  in  leaving  camp  lires. 

7.  For  failure  to  aid  in  extingaishing  a  fire  occurring  within  the  range  occupied 
when  possible  to  do  so. 

8.  And  for  such  other  minor  violations  of  the  rules  as  mav  occur. 

9.  For  failure  to  remove  sheep  promptly  upon  order  of  forest  officer  when  dam- 
age is  being  done  to  the  range. 

10.  For  failure  of  herder  to  corral  for  count,  upon  order  of  forest  officer  or  ranger, 
when  number  of  sheep  appears  to  be  greater  than  the  number  covered  by  permit. 

I  also  agree  to  forfeit  the  permit  for  a  violation  of  any  of  its  terms  or  of  the  terms 
hereof  or  whenever  an  injury  is  being  done  the  reser\e  by  reason  of  the  presence  of 

the  animals  therein. 

(Signed) . 


EXTENT  OF  GRAZING   IN  THE   RESERVES. 

The  following  tables  show  the  extent  of  grazing  in  the  reserves: 

Sheep  grazing  in  the  reserves  in  1901. 


Reserve. 


Area  in 
reserve. 


Number 

of  sheep 

allowed  in 

reserve. 


:    '  Number 

I  Number  ;  of  sheep 

Grazing  reason  allowed    ,   of  per-    |  covered 

for  calendar  year  1901.     i  mita  is-  i  bv  per- 


Acret. 

Black  Mesa,  Arizona '  1,658,880 

San  Francisco  Mountains,  Ari-        975. 360 
zona. 

Gila  River,  New  Mexico ■  2, 327, 040 

Uinta,  Utah.... \     875,520 

Cascade  Range,  Oregon '  4, 588, 800 

Big  Horn,  Wyoming I  1,147,840 


225,000  .  April  1  to  December  1 . , 
125,000   do 


225,000 
200,000 
200,000 


Mount  Rainier,  Washington 

Washington,  Washington 


2,027,620  ; 
3,426,400  ! 


January  1  to  August  81 . . . 

July  1  to  October  1 

June  15  to  October  15 

150, 000    June  1  to  September  20 . . 
250, 000    July  1  to  September  25 ... , 
25,000   do , 


Total 1,400,000 


d. 

mits  is- 
sued. 

57 

176,416 

•20 

90,700 

30 

134,820 

87 

188,050 

44 

166,050 

»»54 

150,000 

89 

249,713 

«6 

25,000 

387  ;  1,180,318 


■  Five  additional  applications  covering  the  remainder  of  the  sheep  allowed  are  pending. 
>»  Thirty-four  additional  applications  covering  99.400  sheep  were  rejected, 
e  Sheep  allowed  only  in  Okanogan  County. 

Cattle  and  horse  grazing  in  the  reserves  in  1901, 


Stock  allowed  to  enter 
the  reserve. 


Reserve. 


Area  in 
reserve. 


Acres. 

Black  Mesa,  Arizona 1,658,880 

Prescott,  Arizona 423, 680 

Grand  Canyon ^  1,851,520 

San   Francisco  Mountains, 
Arizona i      976, 860 


'  Cattle 

and 
Cattle. 'Horses. I  horses 
i  '    com- 

bined. 


Stock  covered  by  permits 
issued! 


Permits 
issued. 


Cuttle. 


Horses. 


25,000 

2,600 

10,000 


5,000 
1,000 
2.500 


20,000  '    5,000 


Gila  River,  New  Mexico '  2,327,040  I  65,000 

Pecos  River,  New  Mexico....      431,040    10,000 

Lake  Tahoe,  California 136,335 

Stanislaus,  California \     691, 200 

Sierra, California ,  4,096,000 


10,000 
2.500 


30,000 

3,600 

12,500 

25,000 
65.000 
12,500 
■2,500 
■8,000 
»:«),000 


97 

9 

15 

110 
183 
147 
13 
39 
180 


15,618 

77 

505 

11,311 

41,061 

3,757 

1,780 

6.603 

24,775 


2,259 

15 

516 

3,364 

4,618 

845 

205 

692 

1.090 


Cattle 
and 
horses 
com- 
bined. 


17,877 

92 

1.021 

14,675 

45,679 

4,602 

1,985 

7,295 

25,8t« 


•  Each  horsi*  to  count  «s  two  head  of  cattle. 
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Cattle  and  horse  grazing  in  (he  reserves  in  1901 — Continued. 


stock  allowed  to  enter 
the  reserve. 


Slock  covered  by  permits 
Issued.' 


Reserve. 


Area  iu 
reserve. 


I 


Cattle.   Horses. 


Cattle 
and 
hor«?s 
com- 
bined. 


Pino  Mountain   and   Zaka  Acrf». 

Lake, California l,f>44,594  ; ! (•) 

Santa  Ynez,  California 145. 000  j (•) 

San  Bernardino, California. .       737, 280   {«) 

San  Gabriel, California 555,520   (■) 

San  Jacinto,  California 737, 280   '  (•) 

Trabuco  Canyon,  California .       109.920  ; '  (•) 

Battlement  Mesa, Colorado.. I     858,240   1  47.000 

Pikes  Peak, Colorado '      181,320  1 1  4.800 

Plum  Creek, Colorado 179.200   ■  7,500 


Permit-" 
issued. 


Cattle.     Horses. 


South  Platte,  Colorado 683, 520 

White  River,  Colorado 1,198.080 

Fish  Lake, Utah !       67,840 

Uinta,  Utah 875, 5-20 

Bitter  Root,  Montana 691,200 

Flathead,  Montana 1, 382, 400 

Gallatin,  Montana ;       40,320 

Lewis  and  Clark ,  Montana  . .  2, 926, 080 

Cascade  Range,  Oregon 4,588,800 

Black  Hills,  South  Dakota 
and  Wyoming ,  1,211,680 


Big  Horn,  Wyoming 

Teton.  Wyoming 

Mount  Rainier,  Washington. 

01>Tnpic,  Washington 

Washington, Washington  ... 

Total 


1,147,840 
829,440 
2,027,5-20 
2,188,800 
3,426,400 


4,000 
5,000 
3,000 
20,000 
3.800 


2,000 
2,000 
1,000 
7,000 
550 


750 


250 


26.000 

61,000 
2,100 

10,500 
6,000 
7,000 
4,000 

27,000 
4,350 


20 
12 
18 
25 
16 

4 

149 

16 

43 

82 

154 

5 
60 

1 
39 

3 
52 
12 


7,000 

166 

6,000 

123 

2,000 

32 

6,000 

94 

1,000 

2 

7,500 

0 

434,750  i     1,921 


893 

38 

3,005 

266 

1,080 

210 

43,0(v) 

1,874 

3.686 

13,447 

40,335 

370 

4,313 

400 

64 

125 

5,968 

1,535 

5,720 

13,805 

1,742 

5,689 

129 

0 


40 

48 

40 

131 


252,746 


3.931 

•    46 

229 

361 

1,968 

4 

I 

0 
181 

20 
775 

10 

1,276 

1,179 

212 

240 


Cattle 
and 
horses 
com- 
bined. 


9;J3 

>^ 

3,  ai5 

397 

i.aso 

210 

46,996 

1.420 

3,915 

33,808 

42,303 

374 

4,320 

400 

245 

145 

6. 743 

1.545 

6,996 

14,984 

1,954 

5,929 

129 

0 


24,302  ,    277,  aiS 


•Only  the  stock  of  settlers  living  within  and  immediately  adjacent  to  the  reserves  allowed  therein. 

METHODS  OF    *' RUNNING"   STOCK  AND  THE   EFFECTS  ON   RANGE   AND 

WOODS. 

Being  mostly  high  mountain  country,  the  reserve  pastures  can  not 
be  used  throughout  the  year,  but  serve  as  summer  i-ange.  The  animals 
are  wintered  outside  of  the  mountains,  on  a  regular  '^winter  range,^' 
usually  extensive,  dry  prairie  country  where  the  snowfall  is  not  suf- 
ficient to  prevent  grazing.  Some  of  these  winter  ranges  are  practically 
desert  regions  through  the  summer,  lacking  both  feed  and  water. 
Others  furnish  enough  of  forage,  but  the  feed  is  dry  and  there  is  no 
drinking  water  on  large  portions  of  the  districts,  so  that  giuzing  on 
such  ranges  is  poor  and  is  limited  to  the  vicinity  of  water  holes  or 
streams.    (See  PL  XXXV.) 

Generally,  these  prairie  ranges  are  less  suited  as  summer  pasture  to 
sheep  than  to  cattle,  since  the  latter  stand  the  dry  feed  and  intense 
summer  heat  better  than  do  the  sheep. 


Plate  XXXV. 


—Common  Sheep  Ranoe.    Black  Mesa  Reserve. 


FiQ.  2,— Sheep  Range  about  Mount  Adams,    Mount  Rainier  Reserve. 
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In  the  spring  of  the  year  the  live  stock  is  driven  to  the  mountains 
and  held  there  until  the  fall  or  winter  storms  drive  them  back  to  the 
winter  range.  In  this  way  the  reserve  and  other  mountain  pastures 
serve  a  leather  peculiar  function,  and  the  indirect  value  of  these 
mountain  pastures  is  often  greater  than  the  direct  value.  They  not 
only  furnish  jmsture  for  a  certain  number  of  head  of  stock  for  a  certain 
period,  but  by  sennng  as  summer  range  they  make  it  possible  to  ase 
large,  arid  regions  for  winter  range,  and  thus  greatly  extend  the  grazing 
industry.  For  instance,  the  mountains  included  in  the  Mount  Rainier 
Reserve  have  for  years  furnished  summer  range  for  about  250,000  head 
of  sheep  and  several  thousand  head  of  cattle.  Since  the  summer  range 
outside  of  the  reserve  is  mostly  occupied  and  since  the  winter  range  is 
too  dry  to  be  used  during  summer,  it  may  be  said  that  the  reserve 
pastures  are  essential  to  the  maintenance  of  the  bands  in  this  section 
of  Washington.  It  follows  that  closing  these  pastures  would  lead 
either  to  a  reduction  of  the  bands  by  about  the  number  enjoying  sum- 
mer range,  or  to  a  radical  change  in  the  way  of  running  sheep,  and 
since  these  sheep  represent  a  gross  income  of  about  $2  to  $2.50  per 
head  a  year,  such  a  reduction  would  materially  aflfect  the  income  of 
these  communities  until  offset  by  the  change  just  mentioned.  With 
owners  of  cattle,  usually  fanners,  near  the  boundaries  of  reserves  the 
same  conditions  prevail.  In  the  case  of  farmers  and  stockmen  living 
within  the  reserves,  the  pastures  of  the  reserves  are,  of  course,  their 
only  available  range,  and,  in  many  cases,  are  of  more  value  to  the 
farmers  than  the  farms  themselves. 

Since  the  handling  of  sheep  and  cattle  differs  in  many  important 
points,  the  two  vases  are  best  considered  separately,  and  since  sheep 
grazing  in  the  reserves  is  at  present  the  more  important  of  the  two,  it 
will  be  considered  first. 

SHEEP  GRAZING. 

Time  of  entering  the  range. — The  sheep  of  the  Western  moun- 
tain regions  (generally  ''gi-ade"  Merinos  and  coarse-wools  mixed) 
are  owned  for  the  most  part  by  residents  of  the  counties  in  which 
the  reserves  lie.  They  are  run  in  flocks  or  ''bands"  of  2,000  to 
3,000  head,  in  charge  of  a  herder  who  is  assisted  by  a  "camp  tender," 
"packer,"  or  *'camp  rustler,"  whose  business  it  is  to  look  up  range, 
move  camp,  and  "pack"  in  supplies,  including  salt  for  the  sheep. 

The  time  of  entering  the  reserves  naturally  varies  with  the  climate 
of  the  particular  district.  In  the  northern  reserves  the  herds  are 
lambed  and  sheared  before  they  begin  their  journey  to  the  mountains, 
but  in  the  southern  reserves,  as,  for  instance,  the  Black  Mesa  of  Ari- 
zona, the  shearing  commonly  precedes  the  lambing,  the  latter  taking 
place  in  the  reserve,  and  in  some  cases  the  sheep  are  sheared  and 
lambed  in  the  reserve. 

Accordingly,  the  sheep  enter  the  Black  Mesa  as  early  as  April, 
while  those  of  Mount  Rainier  do  not  reach  the  reserve  line  before  the 
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middle  of  June  or  the  beginning  of  Jul}'.  Similarly,  the  sheep  of 
the  Black  Mesa  remain  in  the  reserve  until  November;  those  of  the 
Rainier,  Big  Horn,  etc.,  are  driven  out  b}"  the  fall  storms  as  early  as 
from  the  middle  to  the  end  of  September. 

Of  late  years  a  definite  time  of  entering  and  leaving  the  resei've 
has  been  prescribed- for  each  reserv^e,  according  to  location  and  other 
conditions,  much  to  the  improvement  of  the  range  and  also  to  the 
general  satisfaction  of  the  better  sheep  men. 

Journey  to  the  mountains. — In  their  journey  to  the  mountains 
the  sheep  are  usually  obliged  to  follow  certain  natural  highways,  and 
their  progress  and  the  work  of  handling  them  is  largeh"  governed  by 
the  surroundings.     Wherever  possible,  the  sheep  are  allowed  to  ti-avel 
slowly  and  graze  as  they  go.     Where  these  bands  are  obliged  to  move 
right  along,  as,  for  instance,  in  rock}^  defiles,  patches  of  timber,  etc., 
where  no  feed  exists,  the  band  is  held  close,  the  sheep  are  obliged  to 
crowd  closely  together,  and  in  consequence  the  trail  takes  on  some- 
what the  appearance  of  a  wide,  much-traveled  road.     The  small  vege- 
tation is  destroyed,  the  ground  is  worn  into  numerous  rut-like  trails, 
and  the  bushes  and  small  trees  along  these  trails  are  rubbed  and  nib- 
bled, and  in  some  cases  more  or  less  barked  and  killed.     Since  these 
trails  are  commonly  50  to  100  yards  in  width,  they  are  ver^^  conspicu- 
ous, and  since  they  usually  serve  for  ordinarj'  travel  as  well  as  for  the 
sheep,  they  are  seen  by  man}-,  and  often,  no  doubt,  the  condition  of 
the  range,  on  the  whole,  is  judged  by  these  unsightly  trails. 

Where  man}'  bands  travel  the  same  trail  and  occupy  the  same  sum- 
mer range  there  is  considerable  rivalry,  and  in  crowded  districts  the 
journey  into  the  mountains  often  becomes  a  regular  race  for  the  bet- 
ter camps,  much  to  the  detriment  of  the  sheep  and  range.     Before  the 
time  of  entrance  was  definitely  regulated,  men  would  start  early  and 
follow  closely  upon  the  receding  snow.     The  freshly  shorn  sheep  were 
exposed  to  the  severities  of  storms,  and  were  exhausted  by  rapid  trav- 
eling.    The  range  suffered  even  more — the  ground  was  still  wet,  the 
feet  of  the  animals  sank  deeply,  and  the  sod  was  cut  and  damaged. 
In  addition,  the  grass  had  just  started;  it  was  still  too  short  to  make 
good  grazing,  and  thus  the  sheep  were  induced  to  run,  and  required 
extra  moving.     In  this  way  considerable  areas  in  nearly  all  reserves 
were  completely  ruined.     The  result  is  that  the  mat  of  vegetation  has 
disappeared  and  the  ground  is  bare. 

A  proper  reduction  of  the  number,  the  regulation  of  the  time  of 
entrance,  and  the  division  of  the  range  have  done  much  to  prevent 
these  injuries,  and  in  some  places  a  reclothing  of  such  areas  has  been 
observed. 

Occupation  of  the  range. — The  manner  of  occupation  of  the 
summer  range  differs  in  different  reserves.  Thus,  in  the  Big  Horn 
the  several  bands  go  wherever  there  is  room  and  feed,  the  same  band 
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occupying  any  part  in  the  opened  portion  of  the  reserve.  In  the 
Rainier  the  range  is  divided  into  sheep  and  cattle  ranges,  the  sheep 
ranare  beinsr  divided  into  five  well-defined  districts,  and  each  band  of 
sheep  receives  a  permit  for  only  one  of  these  districts.  This  measure 
has  proven  of  great  value  by  reducing  the  needless  roaming  of  the 
numerous  bands.  In  a  few  localities  this  division  is  carried  a  step 
further,  and  each  man  claims  a  certain  territor\^  or  range  by  right  of 
priority,  in  some  cases  reinforced  by  the  fact  that  the  stockman  owns 
some  lands  within  the  range,  including  usually  the  best  watering 
places,  with  some  buildings  and  other  improvements. 

Generally,  the  law  of  priority  prevents  one  herder  from  crowding  in 
on  the  range  of  another,  but  when  the  entire  range  is  crowded  and  feed 
is  short,  as  in  dry  seasons,  necessity  sets  aside  ill  established  rules. 

The  MANNER  OF  GRAZING. — The  grazing  itself  is  quite  similar  every- 
where. In  the  morning  the  band  leaves  camp,  spreads  out  when  it 
reaches  good  feed,  grazes  for  some  hours,  rests  during  the  warmer 
part  of  the  day,  resumes  grazing,  and  toward  evening  returns  to  camp, 
where  it  is  ''bedded"  on  a  piece  of  well-drained  ground,  prefembly  an 
open  hillside. 

Where  a  camp  is  used  for  a  considerable  time,  especially  in  the  case 
of  large  bands,  this  daily  return  to  the  same  bedding  ground  is  one  of 
the  most  objectionable  features  of  sheep  grazing  in  the  mountains. 
On  the  bedding  ground  itself  everything  is  destroyed,  and  the  ground 
is  covered  with  a  deep  layer  of  manure  which,  if  the  sheep  are  bedded 
near  a  stream,  washes  down  into  the  stream  during  heavy  rains,  and 
thereby  pollutes  the  water. 

In  a  fresh  camp  the  sheep  spread  out  at  once  in  the  morning  and  feed 
away  from  camp.  But  after  some  nights  of  bedding  in  the  same  spot, 
tho  ground  about  the  camp  ceases  to  have  palatable  feed,  and  the  sheep 
mc^rely  tmvel  over  it,  usually  in  a  dense  body,  with  from  10  to  50, 
traveling  in  the  characteristic  single  file.  This  soon  cuts  the  ground 
and  grass  along  definite  lines,  and  in  a  couple  of  weeks  there  are  dozens 
of  rut-like  trails  leading  in  all  directions  from  the  camp.  This  natu- 
i-ally  grows  worse,  and  each  day  sees  more  of  this  cutting  of  trail  than 
the  preceding,  since  the  distance  becomes  greater  and  greater.  That 
this  evil  is  worse  with  larger  bands  than  with  smaller  ones,  and  that  it 
is  worse  on  the  poorer  and  closer-cropped  ranges  and  during  unfavor- 
able seasons,  is  self-evident. 

If  the  camp  is  located  near  or  in  timber,  this  frequent,  forced  return 
to  the  same  bedding  ground  leads  the  sheep  to  mutilate  young  trees  by 
nibbling  and  rubbing,  even  though  they  do  not  care  for  any  part  of 
the  trees  as  forage.  But  what  is  even  worse,  the  frequent  march  over 
the  same  ground  by  densely  massed  bodies  of  sheep  necessarily  destroys 
much  voung  growth,  particularly  in  the  seedling  stage.  (Pis.  XXXVI 
and  XXXVII.) 
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In  addition  to  the  injury  to  i*ange  and  woods,  this  persistent  trailing 
back  and  forth  to  camps  naturally  aflfects,  or  rather  disturbs,  the  sur- 
face conditions  of  the  ground.  Keeping  in  mind  our  illustmtion  of  the 
layer  of  earth  on  the  table,  it  is  clear  that  the  cutting  shoii;  of  the  grass 
cover,  or  the  forest  floor,  has  some  influence  on  the  run-off  of  water, 
and  that  this  influence  invariably  is  to  increase  the  rate  of  run-off,  and 
thereby  the  power  of  the  water  to  carry  away  the  soil.  That  the  many 
thousands  of  little  trails,  cut  as  they  are  in  parallel  lines  along  the  hill- 
sides of  every  valley,  natumlly  act  as  so  many  ditches,  facilitate  greatly 
the  run-off,  and  establish  definite  lines  of  erosion,  is  equally"  clear. 

Herding. — In  herding  through  the  day,  the  sheep  rarely  go  much 
more  than  one  mile  from  camp,  generally  less.  The  herding  itself 
depends  mostl}^  on  the  terder,  but  also  on  the  character  of  sheep  and 
range.  Some  men  keep  the  sheep  close  together,  and  move  them  along 
while  feeding;  others  allow  them  to  spread  as  they  please,  and  merely 
watch  them  to  avoid  loss  from  straying  off  and  from  wolves,  etc. 
Where  the  sheep  are  held  close,  the  strongest  ones  usually  form  the 
front  and  sides  of  the  band,  and  get  the  pick  of  the  feed,  while  the 
poorer  ones  in  the  center  and  rear  must  content  themselves  with  the 
leavings.  This  naturally  leads  to  restlessness,  and  involves  much 
useless  travel,  which  is  still  increased  b}"  the  frequent  use  of  the 
dog.  At  every  turn  the  dog  is  sent  to  drive  back,  and  every  time  he 
does  so  the  feeding  of  part  of  the  band  is  interrupted,  and  there  is 
more  or  less  crowding  and  running,  which  in  every  case  means 
trampling  and  destroying  of  feed  instead  of  using  it.  It  should  not 
be  inferred  that  this  close  herding  is  always  a  mere  matter  of  dispo- 
sition or  due  to  lack  of  experience,  for  such  is  not  the  case.  During 
and  just  after  lambing,  in  territory  with  many  wolves,  on  old  burns 
with  much  down  timber,  on  very  rough  and  rocky  ground,  in  '^brush}^" 
country,  in  some  cases  during  storms,  and  in  fact  wherever  it  is  impos- 
sible to  see  the  sheep  a  long  distance,  and  where  there  is  danger  of 
stmying  off,  close  herding  is  necessary,  and  a  certain  amount  of  this 
must,  therefore,  always  be  expected. 

Food  preferred.— The  feed  in  these  mountains  is  usually  divided 
into  three  classes — grass,  ''weeds"  (herbaceous  vegetation  other  than 
grass),  and  *' browse"  O^aves  and  twigs  of  shrubs  and  trees).  Most 
camps  or  ranges  contain  all  three.  Regular  browse  camps  are  the 
exception,  and  an  all-grass  range  is  rarely  satisfactory  sheep  ground. 
In  feeding,  the  sheep  loves  variety,  prefers  the  short  green  feed,  takes 
nearly  everything,  and  thus  cuts  clean  and  close.  On  nearl}'  all  i-anges 
this  close  cropping,  together  with  the  trampling,  kills  out  some  of  the 
less  resistant  grasses  and  other  plants  and  leaves  the  ground  to  the 
more  resistant.  A  common  and  well-known  example  of  this  is  seen 
where  the  mountain  bunch-grass  is  killed  out,  frequently  leaving  the 
ground  more  or  less  bare  for  some  time,  when  the  more  resistant  grasses 
restore  the  cover. 
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Generally,  the  sheep  do  not  eat  any  of  the  conifers  or  real  forest 
trees  of  these  mountains.  They  nibble  them  and  injure  them  by  crowd- 
ing and  nibbling  about  bedding  grounds  and  along  tmls,  and  they  feed 
on  3'oung  trees  and  boughs  of  conifers  in  cases  of  dire  necessity,  but 
by  far  the  greatest  injury  to  tree  growth  undoubtedly  consists  in  the 
trampling  of  seedling  trees. 

Some  results  of  grazing  on  the  ranges. — In  all  cases  of  grazing 
the  range  is  cut  close,  and  this  close  shaving  of  the  vegetable  cover, 
together  with  the  loosening  of  the  soil,  especially  on  all  hillsides,  nat- 
urally results  in  an  appreciable  change  of  the  surface  conditions  and 
consequent  surface  run-oflf. 

That  lazy  herding,  where  a  camp  is  fairly  "worn"  out,  and  that  all 
overstocking,  and  consequent  overgrazing,  increase  the  several  kinds 
of  injury  here  pointed  out,  goes  without  saying. 

But  while  it  is  thus  quite  evident,  therefore,  that  sheep  grazing  can 
never  be  conducted  without  more  or  less  injuries,  it  is  unfair  to  sup- 
pose, as  has  been  too  often  the  case,  that  grazing  always  results  in  seri- 
ous mischief,  and  should,  therefore,  be  forbidden. 

To  be  sure,  the  bedding  ground  and  trail  are  unsightly  wastes,  biit 
they  form  a  very  small  percentage  of  the  entire  area  and  in  many  cases 
occupy  rough,  rocky  waste  ground,  of  little  importance  for  any  pur- 
pose. In  addition,  it  must  be  stated  that  the  best  sheep  men  have  given 
up  the  old  method  of  bedding  for  long  periods  in  the  same  place  and 
are  adopting  the  proper  way,  bedding  only  one  or  at  least  only  a  few 
nights  in  a  place;  also,  that  most  of  the  ordinary  bedding  grounds 
rapidly  recover  and,  when  once  reclothed  with  grass,  far  excel  the 
surrounding  ground,  so  that  many  of  these  old  bedding  grounds  are 
conspicuous  by  the  luxuriance  of  their  vegetation. 

Similarly,  the  damage  to  the  forest  growth,  even  along  the  trails  and 
about  bedding  grounds,  has  so  far  proven  a  serious  pennanent  mischief 
only  in  a  few  special  localities,  such  as  parts  of  California  and  Arizona, 
where  unfavorable  peculiarities  of  climate  and  soil  combine  to  resist 
the  reproduction  of  the  forest,  and  therefore  need  but  little  assistance, 
supplied  by  the  shai'p  foot  of  the  giuzing  animal,  to  prevent  young 
growth  altogether.  In  other  localities,  such  as  the  Big  Horn,  the 
Rockies  of  Montana,  and  the  Cascades  of  Washington,  one  meets  some 
of  the  finest  cases  of  natural  reproduction  of  pine  in  the  immediate 
vicinity  of  trails  and  bedding  grounds.  Such  cases  demand  consider- 
ation, and  seem  to  throw  much  doubt  on  the  sweeping  statements  com- 
monly made. 

In  the  same  way  the  matter  of  aggravated  erosion  due  to  grazing 
seems  often  overdrawn.  As  above  indicated,  there  is  no  grazing 
without  disturbance  of  the  surface  conditions,  and  there  are  numerous 
instances  on  record  where  overgrazed  areas  (overgrazed  by  cattle  as 
well  as  by  sheep)  have  begiin  to  ''gully,"  and  otherwise  show  serious 
signs  of  mischief  from  erosion.     Even  in  the  many  districts  where  a 
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more  resistant  soil  has  so  far  held  firm,  and  the  general  appearance  is 
such  as  to  mislead  most  men  into  the  belief  that  no  disturbance  exists, 
a  closer  scrutiny  usually  proves  that  all  badly  treated,  overgrazed 
areas  have  suffered  injury,  and  that  a  more  genenil  injury  may  be 
looked  for  in  time.  Nevertheless,  it  must  be  conceded  that  in  several 
of  the  reserves  the  disturbance  due  to  this  cause  is  thus  far  insignifi- 
cant, and  that  it  is  reasonable,  therefore,  to  suppose  that  with  proper 
limitations  grazing  may  be  carried  on  without  great  damage. 

In  judging  the  mischief  done  by  sheep  to  the  i-ange  itself,  it  is  a 
common  error  to  mistake  a  short-cropped  range  for  a  poor  or  injured 
range.  Some  of  the  older  ranges,  like  the  Red  Desert  of  Wyoming, 
were  on  this  account  supposed  to  be  ^'all  killed  out"  more  than  fifteen 
years  ago,  and  yet  these  very  same  ranges  support  as  many  sheep  as 
ever,  and  support  them  fully  as  well.  Similarly,  parts  of  the  Cas- 
cades have  been  used,  and  used  hard,  for  many  years,  but  in  spite  of 
being  closely  cut,  and  in  spite  of  the  fact  that  the  tall  bunch  gi-ass  has 
long  disappeared,  the  bands  do  as  well  as  ever.  This  fact  is  so  well 
known  that  it  has  misled  many  of  the  stockmen  into  the  belief  that 
since  it  is  true  with  them  it  must  be  true  evervwhere.  Such,  how- 
ever,  is  not  the  case.  In  some  of  the  California  and  Arizona  districts 
the  mountain  range,  like  that  of  parts  of  the  lowland  prairies,  has  been 
destroyed  by  overstocking,  and  there  is  good  reason  to  believe  that 
unlimited  grazing,  like  unlimited  lumbering,  will  result  everywhere 
in  general  destruction  of  mnge  as  of  forest.    (PL  XXXVIII.) 

Firing  the  w-oods  of  the  range. — A  mischief  far  more  serious  than 
any  above  mentioned,  namely,  that  of  setting  fire  to  the  woods,  is 
often  charged  to  the  sheep  industry,  as  though  it  were  one  of  the  nat- 
ural consequences  of  this  business.  How  far  these  charges  are  based 
upon  prejudice  against  the  sheep  industry  is  diflScult  to  say.  To  charge 
the  sheep  men  with  the  many  burns  seems  hardly  fair,  since  the 
ungrazed  portions  of  the  same  reserve  often  present  as  many  and  as 
extensive  burns  as  do  the  regular  I'anges.  Similarly,  it  seems  to  be 
now  quite  generally  conceded  that  little,  if  any,  benefit  is  derived  from 
setting  fire  to  the  range,  a  practice  quite  common  in  the  pineries  of  the 
South  and  elsewhere.  Frequently  it  was  argued  that  because  many 
of  the  reserve  pastures  are  located  in  burns  it  was  fair  to  assume 
that  these  reserve  pastures  might  be,  and  probably  were,  improved  and 
extended  bv  fires. 

As  matters  stand,  it  would  appear  from  observation  and  evidence 
that  none  of.  the  reserve  ranges  are  materially  benefited  by  firing. 
Being  mountain  pastures,  the  feed  is  green;  and  being  closely  cropped, 
there  is  no  need  of  removing  tall  dead  grass,  as  is  the  case  where  firing 
is  practiced.  In  dense,  standing  timber  and  windfalls  fires  usually 
produce  sufficient  heat  to  destroy  all  vegetation,  and  in  addition  leave 
the  ground  in  such  a  condition  that  there  is  little  or  no  feed  for  years. 
To  set  fire  in  such  a  place  the  herder  endangers  his  camp  outfit  and 
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sheep,  loses  a  large  amount  of  valuable  feed,  and  can  not  hope  to  gain 
any  material  benefit  for  a  number  of  years,  by  which  time  he  will  in 
all  likelihood' have  abandoned  the  particular  i*ange. 

While  carelessness  in  the  management  of  camp  fires,  etc.,  is  possible 
with  sheep  herders,  as  with  other  persons,  it  must  be  granted  that 
their  experience,  together  with  their  material  interests,  would  natur- 
all}^  chock  and  correct  such  deficiencies.  In  addition,  it  seems  proper 
to  state  that  the  experience  with  fires  in  the  Big  Horn  Reserve  during 
the  summer  of  10(X)  clearly  proves  that  with  a  cordial  cooperation  of 
sheep  men  and  rangers,  the  foraier  furnish  a  very  desirable  body  to 
draw  from  in  case  of  emergencies.  Where  it  requires  from  two  to 
four  days  to  fetch  men  from  beyond  the  limits  of  the  reserve,  such 
assistance  from  the  sheep  men  may  be  of  the  greatest  importance* 

In  denying  the  charges  of  firing  the  woods,  the  sheep  men  correctly 
point  out  that  the  closely  fed  park  lands  are  less  liable  to  be  fired,  and 
that  in  many  case^j  fires  have  actually  come  to  an  end  when  reaching 
closely  cropped  sheep  ranges.     (PI.  XXXIX.) 

CATTLE   GRAZING. 

As  stated  above,  the  grazing  of  cattle  is  not  forbidden.  The  cattle 
are  owned  mainly  by  farmers  and  small  stockmen  living  near  or  in 
the  reserve.  Generally,  and  very  properly  so,  a  definite  range  is  set 
aside  for  cattle,  from  which  sheep  are  entirely  excluded.  Usually  a 
number  of  cattle  owners  join  in  bringing  their  cattle  into  and  out  of 
the  mountains. 

Like  sheep  men,  the  owners  of  cattle  make  application  to  the  super- 
visor for  the  privilege  of  grazing  their  stock  in  the  reserve.  To  resi- 
dents within  the  reserve  whose  herds  do  not  exceed  100  head  the  super- 
visor may  grant  the  grazing  privilege  himself;  all  other  applications 
he  mereh'  transmits  to  the  Department  of  the  Interior  with  his  recom- 
mendations, and  the  permit  is  issued  by  the  Secretaiy.  As  in  the  case 
of  sheep  men,  preference  is  given  to  the  different  cattlemen  in  the  fol- 
lowing order:  (a)  Residents  within  the  reserve;  (J)  persons  owning 
farms  or  lands  within  the  reserve;  (c)  persons  living  near  the  reserve; 
{(I)  persons  living  distant  from  the  reserve. 

Persons  not  residing  in  the  State  where  the  reserve  is  located  and 
persons  not  citizens  of  the  United  States  are  debarred  entirely. 

On  the  whole,  the  cattle  brought  from  the  plains  dislike  the  moun- 
tains, and  in  many  c«ases  require  to  be  kept  there,  either  by  fences 
erected  across  the  vallej's  or  by  herders,  whose  duty  it  is  to  drive 
them  back,  keep  them  scattered,  and  salt  them.  By  far  the  greater 
part  of  the  cattle  in  the  reserves  are  not  herded;  they  are  merel}' 
turned  loose  in  the  mountain  parks  and  prairies,  salted  at  regular 
intervals,  and  otherwise  left  without  care  or  protection. 

The  cattle  prefer  the  open  parks,  usually  along  the  creeks;  they 
dislike  the  denser  woods,  rough  and  steep  ground,  and  high  elevations. 
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They  feed  chiefly  on  gi'assand  refuse  weeds,  and  ttike  little  browse  (ex- 
cept in  some  of  the  southern  reserves).  Cattle  feed  less  closeh^  than 
sheep,  and  being  free,  each  animal  travels  only  when  it  wants  to,  mostly 
to  and  from  water.  They  use  much  less  of  the  entire  area  of  the 
reserve,  and  hike  only  a  portion,  often  the  smaller  portion,  of  the  feed. 

That  cattle  do  no  damage  at  all,  as  is  so  often  claimed,  is  not  true. 
Cattle  (nit  trails  on  all  hillsides,  particularly  in  the  vicinit}'  of  water. 
They  are  filthy  about  watering  places,  standing  often  for  hours  in  and 
about  the  water  and  trampling  many  springs  into  unsightly  mires; 
occasionally  they  browse;  they  bark  trees  by  rubbing,  and  they 
naturally  trample  seedling  trees,  just  as  any  other  animal  would. 
Being  loose  footed,  there  should  be  less  trampling;  but  this  is  not 
always  the  case,  since  cattle  })y  their  very  laziness  are  apt  to  sbiy  more 
persistently  on  any  given  small  area.  That  cattle  do  less  harm  to  the 
range  is  only  partly  true.  They  crop  it  less  closely,  but  choosing 
only  grass  and  leaving  the  weeds,  many  a  cattle  range  has  lieen 
changed  into  a  "weed  pat(^h.-'  That  overgrazing  and  consequent 
increase  of  all  injuries  is  possil>le  with  cattle  us  with  sheep  is  self- 
evident,  and  has  been  fully  established  on  a  number  of  mnges. 

Numerous  suggestions  have  been  made  for  the  restriction  of  grazing 
in  the  forest  reserves.  The  most  urgent  and  weighty  of  petitions  of 
this  kind  come  from  the  farmers  in  the  vicinity  of  the  reserves,  who 
see  in  these  mountain  forests  the  protection  for  their  all-important 
water  supply.  These  petitions  are  fully  considered  each  year  in  the 
allotments,  and  w^henever  the  presence  of  sheep  or  cattle  in  these 
mountains  appears  to  seriously  endanger  important  agricultural  inter- 
ests it  is  but  natural  that  the  principle  of  the  greatc>st  good  to  the 
greatest  miml)er  should  pre\Tiil. 

For  a  better  regulation  of  the  grazing,  it  has  been  suggested  that, 
at  least  for  sheep,  and  preferably  also  for  cattle,  the  ranges  be  subdi- 
vided as  far  as  the  mountiinous  character  of  the  r<^serves  permits,  and 
that  each  stock  owner  be  allotted  a  well-defined  range.  This,  as  was 
correctly  pointed  out  several  years  ago  by  Mr.  Frederick  V.  C-oville, 
Botanist  of  the  Department  of  Agriculture,  in  his  bulletin  on  the  graz- 
ing in  the  Cascade  Reserve  of  Oregon,  Avould  induce  the  stockman  to 
care  for  his  range,  to  protect  it  against  fire,  and  to  improve  it  bv  seed- 
ing or  otherwise,  and  would  prevent  heedless  overgrazing. 

To  carrv  out  such  a  svstem  w^ould  entail  considenible  additional 
expense  upon  the  (xovernment,  and  it  has  therefore  })een  suggested 
that  a  |H»r  capita  tax  or  rented  should  }>e  imposed  on  all  stock  grazing 
in  the  reserves. 

Thougli  there  is  still  c()nsidei*al)le  opposition  to  such  a  system,  it 
may  l)e  said  that  nearly  all  of  this  opi)osition  to-day  does  not  come 
from  the  resident,  permanent  stockmen,  but  comes  mostly  from  men 
who  run  stock  wherever  there  is  open  range,  avoiding  all  responsibility 
and  owning  little  outside  of  their  herds. 
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INSECT  INJURIES  TO  FOREST  PRODUCTS. 

By  A.  D.  Hopkins, 
In  Charge  of  Forest  Insect  Investigations,  Bureau  of  Entomohgy. 

CHARACTER  AND  EXTENT  OF  INJURY. 

The  detrimental  and  destructive  work  of  insects  which  cause  serious 
losses  in  commercial  woods,  barks,  nuts,  etc.,  consists  of  burrows  or 
galleries  excavated  by  the  young  and  matured  forms  of  beetles  and  a 
few  other  kinds  of  insects. 

Round  timber,  rough  lumber,  and  other  crude  products  are  seriously 
injured  by  pinhole  and  wormhole  defects  caused  by  a  class  of  wood- 
boring  beetles  and  grubs. 

Seasoned  rough  and  dressed  lumber  and  finished  wood  material  is 
damaged  or  completely  destroyed  by  a  class  of  so-called  powder  post 
borers,  which  convert  the  woody  tissue  into  a  mass  of  fine  dust  or 
powder. 

Construction  timbers  and  other  wood  material  utilized  in  buildings, 
bridges,  i-ailroad  construction,  mining,  etc.,  are  often  infested  by 
wood-boring  grubs,  powder  post  borers,  white  ants,  and  other  insects, 
to  their  serious  detriment  or  destruction. 

Stored  oak  and  hemlock  bark  for  tanning  purposes  is,  under  certain 
conditions,  seriously  damaged  or  destroyed  by  insects  which  infest 
the  inner  or  "flesh"  parts  and  convert  them  into  a  fine  powder. 

Medicinal  barks,  roots,  and  leaves  are  also  bored  or  eaten  by  drug 
beetles,  causing  injuries  which,  while  not  necessarily  destroying  the 
medicinal  qualities,  are  detrimental  to  the  commercial  value  of  such 
material. 

From  the  writer's  personal  investigations  of  this  subject  in  different 
sections  of  the  country,  the  damage  to  forest  products  of  various  kinds 
from  this  cause  seems  to  be  far  more  extensive  than  is  generally  recog- 
nized. Allowing  a  loss  of  5  per  cent  on  the  total  value  of  the  forest 
products  of  the  country,  which  the  writer  believes  to  be  a  conservative 
estimate,  it  would  amount  to  something  over  $30,000,000  annually. 
This  loss  differs  from  that  resulting  from  insect  damage  to  natural 
forest  resources  in  that  it  represents  more  directly  a  loss  of  money 
invested  in  material  and  labor. 
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KNOWLElX^E   NECESSARY   TO   PREVENTION   OF  LOSSES. 

In  dealing  with  the  insects  mentioned,  as  with  forest  insects  in  gen- 
eral, the  methods  which  yield  the  best  results  are  those  which  relate 
directly  to  preventing  attack.  In  order  to  meet  with  the  best  success, 
however,  it  is  necessar}-  to  have  a  complete  knowledge  of  the  insects 
which  cause  the  injuries  and  the  conditions  which  are  attractive  to 
them  or  otherwise  fav^or  their  attack,  as  well  as  those  which  are 
unattractive  or  unfavorable. 

The  insects  have  two  objects  in  their  attack;  one  is  to  obtain  food, 
the  other  is  to  prepare  for  the  development  of  their  broods.  Different 
species  of  insects  have  special  periods  during  the  season  of  activity 
(March  to  November)  when  the  adults  are  on  the  wing  in  search  of 
suitable  material  in  which  to  deposit  their  eggs.  Some  species  which 
fly  in  April  will  be  attracted  to  the  trunks  of  recently  felled  pine  trees 
or  to  piles  of  pine  sawlogs  from  trees  felled  the  previous  winter. 
They  are  not  attracted  to  any  other  kind  of  timber,  because  they  can 
live  only  in  the  bark  or  wood  of  pine,  and  only  in  that  which  is  in  the 
proper  condition  to  favor  the  hatching  of  their  eggs  and  the  normal 
development  of  their  young.  As  they  fly  only  io  April,  they  can  not 
injure  the  logs  of  trees  felled  during  the  remainder  of  the  year.  There 
are  also  oak  insects,  which  attack  nothing  but  oak;  hickory  insects, 
cypress  insects,  spruce  insects,  and  so  on,  which  have  different  habits 
and  different  periods  of  flight  and  require  special  conditions  of  the 
bark  and  wood  for  depositing  their  eggs  or  for  the  subsequent  develop- 
ment of  their  broods.  Some  of  these  insects  have  but  one  generation 
in  a  year,  others  have  two  or  more,  while  some  require  more  than 
one  year  for  their  complete  development  and  transformation.  Some 
species  deposit  their  eggs  in  the  bark  or  wood  of  trees  soon  after  they 
are  felled  or  before  any  perceptible  change  from  the  normal  living 
tissue  has  taken  place;  other  species  are  attracted  only  to  dead  bark 
and  dead  wood  of  trees  which  have  been  felled  or  girdled  for  sevei'al 
months;  others  are  attracted  to  dry  and  seasoned  wood;  while  another 
class  will  attack  nothing  but  very  old  dry  bark  or  wood  of  special  kinds 
and  under  special  conditions.  Thus,  it  will  be  seen  how  important  it 
is  for  the  practical  man  to  have  a  knowledge  of  such  of  the  foregoing 
facts  as  apply  to  his  immediate  interest  in  the  manufacture  or  utiliza- 
tion of  a  given  forest  product,  in  order  that  he  may,  with  the  least 
trouble  and  expense,  adjust  his  business  methods  to  meet  the  require- 
ments for  preventing  losses. 

DISTINCTIVE   CHARACTER  OF  INSECT  INJURIES. 

The  work  of  different  kinds  of  insects,  as  represented  by  special 
injuries  to  forest  products,  is  the  first  thing  to  attract  attention,  and 
the  distinctive  character  of  this  work  is  easily  observed,  while  the  insect 
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responsible  for  it  is  seldom  seen,  or  it  is  so  difficult  to  determine  by 
the  genemi  observer,  from  descriptions  or  illu^trutions,  that  the 
species  in  rarely  recognized.  Fortunately,  the  chiiracter  of  the  work 
is  often  ijufficient  in  itself  to  identify  the  caune  and  suggetit  a  remedy, 
and,  in  tbi.s  paper,  primary  consideration  i^  given  to  tix'ia  phase  of  the 
subject. 

The  characteristic  work  of  this  cla.ss  of  wood-boring  beetles  is  shown 
in  figures  43,  44,  and  4S.  The  injury  consists  of  pinhole  and  Htained- 
wood  defects  in  the  sapwood  and  beartwood  of  recently  felled  or  gir- 
dled  trees,  sawlogs,  pulpwood,  stave  and   shingle   bolts,  green   or 


Fio.  13.— Work  I'l  Bmbrcwlii  beolli'-  In  tulip  or  yellow  poplar  wtwil:  a.  work  ol  Xglrbonu  ojBnIt  and 
Xylrboriu  inermi/:  b.  Xi/lelM'rut  liiaui  niid  work:  r,  bnrk:  <(.  npwuul:  e.  heart wuod.    (Urlgiiial.) 

unseasoned  lumber,  and  staves  and  heads  of  Itancls  containing  alcoholic 
liquids.  The  holes  and  galleries  are  made  ))y  the  adult  pai'ent  l>eetles 
to  serve  as  entrances  and  temporary  homes  or  nurseries  for  the  devel- 
opment of  their  broods  of  young,  which  feed  on  a  kind  of  fungus 
growing  on  the  walls  of  the  galleries.  The  growth  of  this  ambrosia- 
like fungus  is  induced  and  controlled  by  the  parent  beetles,  and  the 
young  are  dependent  upon  it  for  food.  The  wood  must  be  in  exactly 
the  proper  condition  for  the  growth  of  the  fungus  in  order  to  atti-act 
the  beetles  and  induce  them  to  excavate  their  galleries;  it  must  have 
a  certain  degree  of  moisture  and  other  favorable  qualities  which  usually 
prevail  during  the  period  involved  in  the  change  from  living,  or 
normal,  to  dead  or  dry  wood;  such  a  condition  is  found  in  recently 
felled  trees,  sawlogs,  or  like  crude  products. 
There  are  two  general  types  or  classes  of  these' galleries^one  iu 
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which  the  broods  develop  together  io  the  miiia  burrows  (figs.  43  and 
44),  the  other  Id  which  the  individuals  develop  in  shoii  separate  side 


chanibei-s  extending  at  right  angles  from  the  primaiy  gallery  (fig.  45). 
The  galleries  of  the  latter  type  are  usually  awonipanied  by  a  distinct 
staining  of  the  wood,  while  those  of  the  former  are  not. 


The  beetles  responsible  for  this  work  are  cylindrical  in  form,  appar- 
ently with  a  head  (the  prothorax)  half  as  long  as  the  remainder  of  the 
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body  {figs.  43,  a,  and  45,  a).  North  American  species  vary  in  size  f  it)in 
less  than  one-t«nth  to  slightly  more  than  two-tenths  of  an  inch,  while 
some  of  the  subtropical  and  tropical  species  attain  a  much  larger  size. 
The  diameter  of  the  holes  made  by  each  species  corresponds  closely  to 
that  of  the  body,  and  varies  from  about  one-twentieth  to  one-sixteenth 
of  an  inch  for  North  American,  and  to  one-eighth  of  an  inch  for  the 
tropical  species. 


The  character  of  the  work  of  this  claiis  of  wood  and  bark-boring 
grubs  is  shown  in  figure  46.  The  injuries  consist  of  irregular  flat- 
tened or  nearly  round  wormhole  defects  in  the  wood  which  sometimes 
result  in  the  destruction  of  the  valuable  parts  of  wood  or  bark  material. 


FiQ.  46.— Work  o[  round-hewled  nnd  flst-headed  boivn  In  pine:  o.  work  ol  round-headed  borer, 
"mwyer,"  Monohammva  sp,.  luluial  aite;  b.  ErgaUi  apfnifoliu;  c,  work  ol  fist-headed  borer. 
Bvprtilii.  larva  and  adull;  d,  bark;  ;.  Bapwood;  /,  hearlwood.    (Original.) 

The  .'<apwood  and  heartwood  of  recently  felled  trees,  sawloga,  poles, 
posts,  mine  props,  pulpwood,  and  cordwood,  also  lumber  or  square 
timber  with  bark  on  the  edges,  and  construction  timber  in  new  and  old 
buildings,  are  injured  by  wormhole  defects,  while  the  valuable  parts 
of  stored  oak  and  hemlock  tanbark  and  certain  kinds  of  wood  are  con- 
verted into  worm  dust.  These  injuries  are  caused  by  the  young  or 
larvie  of  long-horned  beetles.  Those  which  infest  the  wood  hatch 
from  eggs  deposited  in  the  outer  bark  of  logs  and  like  oiaterial,  and 
the  minute  grubs  hatching  therefrom  bore  into  the  inner  bark,  through 
which  they  extend  their  irregular  burrows  for  the  purpose  of  obtain- 
ing food  from  the  sap  and  other  nutritive  material  foand  in  the  plant 
tissue.  They  continue  to  extend  and  enlarge  their  burrows  an  they 
increase  in  size,  until  they  are  nearly  or  quite  full  grown.  They  then 
enter  the  wood  and  continue  their  excavations  deep  into  the  sapwood 
1234  AI904 25 
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or  heartwood  until  they  attain  their  normal  size.  They  then  excavate 
pupa  cells  in  which  to  transform  into  adults,  which  emerge  from  the 
wood  through  exit  boles  in  the  surface. 

This  class  of  borers  is  represented  hy  a  large  number  of  species. 
The  adults,  however,  are  seldom  seen  by  the  general  observer  unless 
cut  out  of  the  wood  l>efore  they  have  emei^ed.  Many  of  them  fly  at 
night,  while  others  are  so  nearly  the  color  of  the  bark  on  which  they 
rest  that  they  are  difficult  to  find.  The  holes  made  by  these  borers 
vary  in  size  f  i-oni  very  minute  to  more  than  an  inch  in  diameter,  but 
the  intermediate  sizes  are  most  common. 

PLAT>HKADBO   BORRBS, 

The  work  of  flat-headed  borers  ig  only  distinguished  from  that  of 
the  preceding  by  the  broad,  shallow  burrows  and  the  much  more  oblong 
form  of  the  exit  holes.  In  general,  the  injuries  are  similar  and  affect 
the  same  class  of  products,  but  they  are  of  much  less  importance. 
The  adult  forms  ai-e  flattened,  metallic-colored  beetles,  and  represent 
many  species,  of  various  sizes. 


The  character  of  the  work  done  by  the  borers  of  this  class  is  shown 
in  figure  47.  The  injury  consists  of  pinhole  defects  in  the  sapwood 
and  heartwood  of  felled  trees,  sawlogs,  and  like  material  which  have 


been  left  in  the  woods  or  in  piles  in  the  open  for  several  months  during 
the  wanner  seasons.  Stave  and  shingle  bolts  and  closely  piled  oak 
lumber  and  square  timbers  also  suffer  from  injury  of  this  kind.    These 
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injuries  are  made  by  elongate,  slender  worms  or  larvee  which  hatch 
from  eggs  depo8it«d  by  the  adult  beetles  in  the  outer  bark,  or,  where 
there  is  no  bark,  just  beneath  the  surface  of  the  wood.  At  first  the 
young  larvffibore  almost  invisible  holes  for  a  long  distance  through  the 
sapwood  and  heartwood,  hut  as  they  increase  in  size  the  same  holes  are 
enlarged  and  extended  until  the  larvte  have  attained  their  full  growth. 
They  then  transfoim  to  adults  and  emerge  through  the  enlarged 
entrance  burrows.  The  work  of  these  timber  worms  is  distinguished 
from  that  of  the  timber  beetles  by  the  greater  variation  in  the  size  of 
holes  in  the  same  piece  of  wood;  also  by  the  fact  that  they  are  not 
branched  from  a  single  entrance  or  gallery,  as  are  those  made  by 
the  beetles. 


The  character-of  work  of  this  class  of  insects  is  shown  in  figures  48, 
49,  50,  and  51.  The  injury  consists  of  closely  placed  burrows  packed 
with  the  borings  or  a  completely  destroyed  or  powdered  condition  of 


the  wood  of  seasoned  products,  such  as  lumber,  crude  and  finished 
handle,  cooperage,  and  wagon  stock,  furniture,  and  inside  finish  wood- 


Fio.  49.— Work  o(  powder  poat  bi 
larvs:  b,  eill 

work  in  old  buildings,  as  well  as  in  many  other  crude  or  finished  and 
utilized  woods.     This  is  the  work  of  both  the  adults  and  young  stages 
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of  somo  species,  or  of  the  larval  stage  alone  of  others.  In  tbe  former, 
the  adult  beetles  deposit  their  eggs  in  burrows  or  galleries  excavated 
for  the  purpose,  as  in  figures  48 
an4  49,  while  in  the  latter  (figs. 
50  and  51)  the  eggs  are  depos- 
ited on  or  beneath  the  surface 
of  tbe  wood.  The  grubs  com- 
plete the  destruction  by  boring 
through  the  solid  wood  in  all 
directions  and  packing  their 
burrows  with  -the  ]>owdered 
wood.  When  they  are  full 
grown  they  transform  to  the 
adult  and  emerge  from  the  in- 
jured material  through  round 
holes  in  the  surface.  Some  of 
the  species  continue  to  work  in 


Fia.  50.— Wnrk  of  powder  past  beellp,  Lycliu 
rlriatui,  in  hickory  handlus  nod  spokes:  a. 
Un'o;  b,  irnpH;  e,  adalt,  nalural  bIip:  d.  eiLt 
holes;  e,  entrance  of  larvGB  (rents  [or  liorlngl 
I  parasites);  /,  i 


impli'lcl]'  destroyed;  h,  sapwood;  i. 


Flo.  SI,— Work  of  powder  post  beetle, 
Xitklimii  pallatut.  In  old  pine  fiootlng; 

rmersliig  liroods;  (,  adul I.  natural  b1i« 
(Original.) 

the  same  wood  until  many  generations  have  developed  and  emei^d, 
or  until  every  particle  of  wood  tissue  has  been  destroyed  and  the  avail- 
able nutritive  substance  extracted. 
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The  character  of  the  work  of  whit«  ants,  or  termites,  in  wood  is  shown 
in  figure  52.     It  consists  of  burrows,  galleries,  and  tunnels  of  greatly 
varying  sizes,  and  of  every  conceivable  shape,  extended  in  all  direc- 
tions through  the  wood.     A  peculiar  charact«r  is  the  complete  destruc- 
tion of  the  inner  portion  of  the  wood,  while  slight  or  no  evidence  ia 
shown  on  the  exposed  surface.     In  this  worli  these  insects  employ  a 
kind  of  earthy  matter 
mixed  with  macerated 
wood  to  cover  or  roof 
in  such  parts  of  the  gal- 
leries as  would  other- 
wise be  exposed  to  the 
light;    also    to    cover 
their   paths  over  the 
surface  of  stone,  iron, 
or    uninjured    wood, 
where   inside   tunnels 
are  not  made,  to  pro- 
tect them  from  light 
and   from   their  ene- 
mies   as    they   travel 
from  place  to  place  to 
visit  or  extend  their 
burrows  and  nests. 

The  injuries  to  forest 
praducta,  both  crude 
and  finished,  consist  of 
a  partial  or  complete 
destruction  of  the  in- 
fested material.  Un- 
-der  cerBiiin  conditions 
greater  damage  and 
loss  is  caused  than  by 
tiie  work  of  any  other 

,  t     •  1  I       Fio.  62.— Work  of  wh 

class     of     insects.        A        ,nd  <lry  red  oali  mol 

great  variety  of  prod-      longUudinai  fu-mon 

UCts   is    affected,    such  er.e.  "■or  «■-.  na  uramze,    turiBioai.j 

as  round  and  square  timbers  left  for  some  time  next  to  the  ground, 
posts  and  poles  set  in  the  ground,  I'ailroad  ties,  bridge  timbers,  and 
lumber  in  the  bottom  of  stacks;  and  these  insects  are  especially 
destructive  to  the  underpinning,  flooring,  and  all  other  wooden  parts 
of  buildings  which  are  readily  accessible  to  the  little  destroyers.  The 
excavations  are  made  by  the  insects  for  the  purpose  of  obtaining  food 
and  to  serve  as  habitations  and  nurseries  for  the  great  numher  of 
individuals  which  occupy  them. 
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These  insects  are  not  true  ants,  but  resemble  them  somewhat  in  size 
and  general  appearance.  They  correspond  in  their  social  habits  to 
ants  and  bees  in  that  each  colony  includes  workers,  soldiers,  males  and 
females  (winged  or  wingless),  and  a  single  royal  pair." 

BLACK    ANTS. 

The  work  of  the  true  ants  in  wood  somewhat  resembles  that  of  white 
ants,  and  is  done  for  the  same  or  similar  purposes  and  under  similar 
conditions,  but  is  much  less  common 
or  injurious.  It  usually  consists  in 
the  extension  of  the  work  or  damage 
started  by  other  wood-boring  insects, 
through  the  galleries  of  which  the 
black  ant  gains  entrance  to  the  inner 
wood,  which  is  sometimes  honey- 
combed. 


The  work  of  this  class  of  wood- 
boring  bees  is  shown  in  figure  58. 
The  injury  consists  of  large  augerhole- 
like  tunnels  in  exposed  solid  dry  wood 
of  buildings  and  other  structures.  It 
is  most  common  in  soft  woods,  such 
as  pine,  poplar,  redwood,  and  the  like, 
the  latter  being  especially  liable  to 
attack  in  California  and  the  Southwest. 


The  characteristic  work  of  this  class 
of  insects  is  a  mined  or  mealy  condi- 
tion of  the  kernel  or  inner  parts,  the 
surface  being  pierced  by  round  holes 
and  otherwise  injured  or  destroj-ed. 
The  loss  results  from  the  worthless 
condition  of  the  infested  material  as 
an  article  of  commerce,  as  food,  and 
F.o.6s.-w^koi™rpeQierbee..rito»pa     *o^   planting,   whether    naturally    or 

orpiftr,  In  redwood  lumber  from  San        artificiallv. 

ceiit;  d.  i»rT«:  (,  aduii-siigbUy  re-  Many  kinds  of  insects  are   respon- 

duced.   loriginai.)  yi]r,]e  foj.  injuries  of  this  kind,  such  as 

weevils  and  other  beetles,  caterpillars  of  moths,  and  gall  flies.     In  most 

cases  where  the  inner  portion  of  nufcg  or  seeds  is  injured  by  weevils,  the 

"  For  further  information  on  these  insei.'ta,  see  article  by  C.  L.  Marlatt,  in  Bulletin 

No.  4,  new  Beriee,  of  the  Bureau  o/  Entomology, 
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eggs  are  deposited  in  the  young  pods,  so  that  the  entrance  burrows 
made  by  the  minute  young  larvae  are  completely  hidden  before  the 
nuts  are  matured.  After  the  larvae  in  nuts  complete  their  growth 
they  bore  their  way  out  and  enter  the  ground  to  pass  the  winter,  and 
transform  to  the  adult  the  next  season.  In  certain  kinds  of  seeds  the 
transformation  to  the  adult  takes  place  within.^ 

DRUG   BBETLB8. 

Injury  by  this  class  of  enemies  to  certain  medicinal  products  of  the 
forest  consists  of  the  honeycombed,  sieve-like,  or  powdered  condition 
of  certain  kinds  of  barks,  roots,  stems,  leaves,  and  seeds.  The  insects 
responsible  for  the  work  belong  to  the  class  of  true  powder  post  borers, 
and  have  similar  habits. 

CONDITIONS   FAVORABLE   FOR  INSECT  INJURY. 

CRUDE   PRODUCTS. 

Round  timber  with  bark  on.— Newly  felled  trees,  sawlogs,  tele- 
graph poles,  posts,  and  like  material,  cut  in  the  fall  and  winter  and- 
left  on  the  ground  or  in  close  piles  during  a  few  weeks  or  months  in 
the  spring  and  summer,  are  especially  liable  to  injury  by  ambrosia 
beetles  (fij^s.  43,  44,  and  45),  round  and  flat-headed  borers  (fig.  46), 
and  timber  worms  (fig.  47),  as  are  also  tiees  felled  in  the  warm 
season  and  left  for  a  time  before  working  up  into  lumber.  The  proper 
degree  of  moisture  found  in  freshly  cut  living  or  dying  wood,  and  the 
period  when  the  insects  are  flying,  are  the  conditions  most  favorable 
for  attack.  This  period  of  danger  varies  with  the  time  of  the  year  the 
timber  is  felled  and  with  different  kinds  of  trees.  Those  felled  in  late 
fall  and  winter  will  generally  remain  attractive  to  ambrosia  beetles 
and  the  adults  of  round  and  flat-headed  borers  during  March,  April, 
and  May.  Those  felled  in  April  to  September  may  be  attacked  in  a 
few  days  after  they  are  felled,  and  the  period  of  danger  may  not 
extend  over  more  than  a  few  weeks.  Certain  kinds  of  trees  felled 
during  certain  months  and  seasons  are  never  attacked,  because  the 
danger  period  prevails  only  when  the  insects  are  flying;  on  the  other 
band,  if  the  same  kinds  of  trees  are  felled  at  a  different  time,  the  con- 
ditions may  be  most  attractive  when  the  insects  are  active,  and  they 
will  be  thickly  infested  and  ruined. 

The  presence  of  bark  is  absolutely  necessaiy  for  infestation  by  most 
of  the  w^ood-boring  grubs,  since  the  eggs  and  young  stages  must 
occupy  the  outer  and  inner  portions  before  they  can  enter  the  wood. 
Some  ambrosia  beetles  and  timber  worms  will,  however,  attack  barked 
logs,  especially  those  in  close  piles  and  otherwise  shaded  and  pro- 
tected from  rapid  drying.     The  sapwood  of  pine,  spruce,  fir,  cedar, 

a  For  further  information  on  these  insecte,  see  article  by  F.  H.  Chittenden,  Bulle- 
tin No.  44,  Bureau  of  Entomology,  pp.  24-43. 
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cypress,  and  like  soft  wood  is  especially  liable  to  injury  by  ambrt»ia 
beetles,  while  the  heartwood  im  sometimes  ruined  by  a  class  of  round- 
headed  borers  known  as  sawyers.     Yellow  poplar,  oak,  chestnut,  gutu, 


Fio.  M.— Work  of  n>uinl-li™de(l  borer,  dUlldium  anlenntUMn,  In  wliJte  pine  liuckel  slavca  liran  New 
HaropshLre:  a.  where  ei^x  whs  (iepwiicil  In  bark:  b.  iarval  mine;  f,  pupal  cell;  el.  exfl  In  bark^ 
t.  ulull,  slightly  reduced.    (Original.) 

hickory,  and  most  other  hardwoods,  are,  an  a  rule,  attacked  by  species 

of  ambixjsia  beetles,  sawyers,  and  timber  woi'ms  different  from  those 

infesting  the  pines,  there  licing  but  very  few  species  which  attack  both. 

Mahogany  and  other  rare  and  valuable  woods  imported  from  the 
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Tropics  to  this  country^  in  the  form  of  round  logs,  with  or  without  the 
bark  on,  are  commonly  damaged,  more  or  less  seriously,  by  ambrosia 
beetles  and  timber  worms.  It  would  appear,  from  the  writer's  investi- 
gations of  logs  as  received  at  the  mills  in  this  country,  that  the  prin- 
cipal damage  is  done  during  a  limited  period  from  the  time  the  trees 
are  felled  until  they  are  placed  in  the  fresh  or  salt  water  for  trans- 
portation to  the  shipping  points.  If,  however,  the  logs  are  loaded  on 
the  vessel  direct  from  the  shore,  or  if  not  left  in  the  water  long  enough 
to  kill  the  insects,  the  latter  will  continue  their  destructive  work  during 
transportation  to  this  country  and  after  thej'  arrive  until  cold  weather 
ensues  or  the  logs  are  converted  into  lumber.  It  was  also  found  that 
a  thorough  soaking  in  sea  water,  while  it  usually  killed  the  insects  at 
the  time,  did  not  prevent  subsequent  attack  by  both  foreign  and  native 
ambrosia  beetles;  also,  that  the  removal  of  the  bark  from  such  logs 
previous  to  their  inunersion  did  not  render  them  entirely  immune. 
Indeed,  it  was  found  that  those  with  the  bark  oflf  were  attacked  more 
than  those  with  it  on,  owing,  doubtleSvS,  to  the  greater  amount  of 
saline  moisture  absorbed  and  retained  bv  the  bark. 

From  the  foregoing  it  will  be  seen  that  some  requisites  for  pre- 
venting insect  injuries  to  round  timber  are: 

(1)  To  provide  for  as  little  delay  as  possible  between  the  felling 
of  the  tree  and  its  manufacture  into  rough  products.  This  is  especially 
necessary  with  trees  felled  from  April  to  September  in  the  region 
north  of  the  Gulf  States,  and  from  March  to  November  in  the  latter, 
while  the  late  fall  and  winter  cutting  should  all  be  worked  up  by 
March  or  April. 

(2)  If  the  round  timber  must  be  left  in  the  woods  or  on  the  skid- 
ways  during  the  danger  period,  every  precaution  should  be  taken  to 
facilitate  rapid  drying  of  the  inner  bark,  by  keeping  the  logs  off  the 
ground,  in  the  sun,  or  in  loose  piles;  or  else  the  opposite  extreme 
should  be  adopted,  and  the  logs  kept  in  water. 

(3)  The  immediate  removal  of  all  of  the  bark  from  poles,  posts,  and 
other  material  which  will  not  be  seriousl}"  dtimaged  b}^  checking  or 
season  cracks. 

(4)  To  determine  and  utilize  the  proper  months  or  seasons  to  girdle 
or  fell  different  kinds  of  trees.  Bald  cypress  in  the  swamps  of  the 
South  are  girdled  in  order  that  they  may  die  and  in  a  few  weeks  or 
months  dry  out  and  become  light  enough  to  float.  This  method  has 
been  extensively  adopted  in  sections  where  it  is  the  only  practicable  one 
by  which  the  timber  can  be  transported  to  the  sawmills.  It  is  found, 
however,  that  some  of  these  giixiled  trees  are  especially  attractive  to 
several  species  of  ambrosia  beetles  (figs.  43,  44,  and  45),  round-headed 
borers  (tig.  46),  and  timber  worms  (fig.  47),  which  cause  serious  injury 
to  the  sapwood  or  heartwood,  while  other  trees  girdled  at  a  different 
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time  or  season  are  not  injured.  This  suggested  to  the  writer  the 
importance  of  experiments  to  determine  the  proper  time  toddle  trees 
to  avoid  losses,  and  they  are  now  being  conducted  on  an  extensive 
scale,  in  coopei"ation  with  prominent  cypress  operators  in  different 
sections  of  the  cypress-growing  region. 

Saplings. — Saplings,  including  hickory  and  other  round  hoop  poles 
and  similar  products,  are  subject  to  serious  injuries  and  destruction  hy 
round  and  flat-headed  borers  (fig.  46)  and  certain  species  of  powder 
post  borers  (figs.  48  and  49)  before  the  bark  and  wood  are  dead  or  dry^ 
and  also  by  other  powder  post  borers  (fig.  50),  after  they  are  dried  and 
seasoned.  The  conditions  favoring  attack  by  the  former  class  are 
those  resulting  from  leaving  the  poles  in  piles  or  bundles  in  or  near 
the  forest  for  a  few  weeks  during  the  season  of  insect  activity,  and 
by  the  latter,  from  leaving  them  stored  in  one  place  for  several  months. 

Stave  and  shingle  bolts. — ^These  are  attacked  by  ambrosia  beetles 
(tigs.  43-45)  and  the  oak  timber  worm  (fig. 47,  a),  which,  as  has  been  fre- 
quently reported,  cause  serious  losses.  The  conditions  favoring  attack 
by  these  insects  are  similar  to  those  mentioned  under  '^  Round  timber." 
The  insects  may  enter  the  wood  before  the  bolts  are  cut  from  the  log, 
or  afterwards,  especially  if  the  bolts  are  left  in  moist,  shady  places  in 
the  woods  in  close  piles  during  the  danger  period.  If  cut  during  the 
warm  seiison,  the  bark  should  be  removed  and  the  bolts  converted  into 
the  smallest  practicable  size  and  piled  in  such  a  manner  as  to  facilitate 
rapid  drying. 

Handle  and  wagon  stock  ly  the  bough. — The  crude  material 
from  which  this  class  of  products  is  manufactured  is  especially  liable 
to  injury  by  ambrosia  beetles  and  round-headed  borers,  and,  during  the 
warmer  seasons,  special  precaution  is  required  to  prevent  damage. 
The  conditions  favoring  attack  of  the  round  logs  and  bolts  are  the 
same  as  with  other  round  timber.  Hickory  and  ash  in  the  round  with 
the  bark  on  are  almost  certain  to  be  greatly  damaged  if  the  winter  and 
spring  cuttings  are  held  over  a  few  weeks  after  the  middle  of  March 
or  first  of  April. 

PuLPWOOD  AND  coRDWooD. — Pulpwood  is  injured  by  ambrosia 
beetles  and  round-headed  borers,  and  cordwood  by  the  latter.  The 
conditions  favoring  attack  are  those  resulting  from  close  piling,  and 
leaving  in  the  woods,  or  in  shady  damp  places,  from  a  few  weeks  after 
the  first  of  April  to  the  flitst  of  August.  Material  of  this  kind  is 
sometimes  riddled  with  holes,  or  converted  into  "sawdust,"  if  left  in 
close  piles  for  a  few  months  during  the  summer.  This  damage  can  be 
avoided,  to  a  great  extent,  by  placing  the  sticks  of  wood  in  triangular, 
or  crib,  piles  immediately  after  they  are  cut  from  the  tree — a  common 
practice  in  the  South.     This  facilitates  i-apid  drying  and  renders  the 
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wood  immune.     Peeling  and  splitting  of  the  wood  before  it  is  piled  is 
also  desirable  for  the  same  puq)ose. 

UNSEASONED   PRODUCTS  IN  THE  ROUGH. 

Freshly  sawed  hardwood  lumber  placed  in  close  piles  during  warm, 
damp  weather  in  July  and  September  presents  especially  favorable 
conditions  for  injury  by  ambrosia  beetles  (figs.  43,  a,  and  45,  a.)  This 
is  due  to  the  continued  moist  condition  of  such  material.  Heavy 
2*inch  or  3-inch  stuff  is  also  liable  to  attack  even  in  loose  piles  with 
lumber  sticks.  An  example  of  the  latter  was  found  in  a  valuable  lot 
of  mahogany  lumber  of  first  grade,  the  value  of  which  was  reduced 
two-thirds  by  injury  from  a  native  ambrosia  beetle.  Numerous  com- 
plaints have  been  received  from  different  sections  of  the  country  of 
this  class  of  injury  to  oak,  poplar,  gum,  and  other  hardwoods.  In  all 
cases  it  is  the  moist  condition  and  retarded  drying  of  the  lumber  which 
induces  attack;  therefore  any  method  which  will  provide  for  the 
rapid  drying  of  the  lumber,  before  or  after  piling,  will  tend  to  pre- 
vent losses.  It  is  important  that  heavy  lumber  should,  as  far  as 
possible,  be  cut  in  the  winter  and  piled  so  that  it  will  be  well  dried 
out  before  the  middle  of  March. 

Lumber  and  square  timber  with'  the  bark  on  the  edges  or  sides 
often  suffer  from  injuries  by  flat  and  round-headed  borers  hatching 
from  eggs  deposited  in  the  bark  of  the  logs  before  they  are  sawed  or 
after  the  lumber  has  been  sawed  and  piled.  One  example  of  serious 
damage  and  loss  was  reported  in  which  white  pine  staves  for  paint 
buckets  and  other  small  wooden  vessels,  which  had  been  sawed  from 
small  logs  and  the  bark  left  on  the  edges,  were  attacked  by  a  round- 
headed  borer,  the  adults  having  deposited  their  eggs  in  the  bark  after 
the  stock  was  sawed  and  piled.  The  character  of  the  injury  is  shown 
in  figure  54,  page  392. 

Another  example  was  reported  from  a  manufacturer  in  the  South, 
where  the  pieces  of  lumber  which  had  a  strip  of  bark  on  one  side 
were  seriously  damaged  by  the  same  kind  of  borer,  the  eggs  having 
been  deposited  in  the  logs  before  sawing  or  in  the  bark  after  the  lum- 
ber was  piled.  If  the  eggs  are  deposited  in  the  logs  and  the  borers 
have  entered  the  inner  bark,  or  the  wood,  before  sawing,  they  may 
continue  their  work  regardless  of  methods  of  piling;  but  if  such  lumber 
is  cut  from  new  logs  and  placed  in  the  pile  while  green,  with  the  bark 
surface  up,  it  will  be  much  less  liable  to  attack  than  if  piled  with  the 
bark  down.  This  liability  of  lumber,  with  bark  edges  or  sides,  to  be 
attacked  by  insects  suggests  the  importance  of  the  removal  of  the  bark 
to  prevent  damage,  or,  if  this  is  not  practicable,  the  lumber  with  the 
bark  on  the  sides  should  be  piled  in  open,  loose  piles  with  the  bark  up, 
while  that  with  the  bark  on  the  edges  should  be  placed  on  the  outer 
edges  of  the  pile,  exposed  to  the  light  and  air. 
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A  moist  condition  of  lumber  and  square  timber,  such  as  results  from 
close  or  solid  piles  with  the  bottom  layers  on  the  ground,  or  on  a 
foundation  of  old  decaying  logs,  or  near  decaying  stumps  and  logs, 
offers  especially  favorable  conditions  for  the  attack  of  white  ants. 

SEASONED   PRODUCTS   IN  THE  ROUGH. 

Dry  LUMBER.— Dry  lumber  in  stacks  or  storage  is  liable  to  injuty 
by  powder  post  borers  (fig.  50).  The  conditions  favoring  attack  are: 
(1)  The  presence  of  a  large  proportion  of  sapwood,  as  in  hickory, 
ash,  and  similar  woods;  (2)  material  which  is  two  or  more  years  old  or 
that  which  has  been  kept  in  one  place  for  a  long  time;  (3)  access  to 
old  infested  material.  Therefore  such  lumber  should  be  frequently 
examined  for  evidence  of  the  presence  of  these  insects.  This  is  always 
indicated  by  fine  flour-like  powder  on  or  beneath  the  piles,  or  otherwise 
associated  with  such  material.  All  infested  material  should  be  at  once 
removed  and  the  infested  parts  destroyed  by  burning. 

Dry  COOPERAGE,  WAGON,  AND  HANDLE  STOCK. — ^Thesc  are  especially 
liable  to  attack  and  serious  injury  by  powder  post  borers  (fig.  50), 
under  the  same  or  similar  conditions  as  in  the  case  of  dry  lumber. 

FINISHED  OR  UTILIZED   PRODUCTS. 

Timbers  and  other  woodwork  in  new  and  OLb  buildings. — 
These  are  often  injured  by  i)owder  post  borers  (fig.  50),  or  white  ants 
(fig.  52).  If  by  the  former  in  new  structures,  it  indicates  that  infested 
material  was  used  in  the  structure  and  that  after  being  thus  intro- 
duced the  insects  continued  to  breed  and  extend  the  injuries,  regard- 
less of  paint  and  varnish  or  other  external  treatment  which  would 
otherwise  prevent  attack.  If  the  trouble  occurs  in  old  buildings  it  is 
usually  due  to  a  large  proportion  of  sapwood  in  the  frame  timbers, 
flooring,  and  other  parts,  which,  owing  to  the  age  of  such  material, 
is  rendered  especially  attractive  to  certain  classes  of  powder  post 
borers.  After  such  wood  is  once  infested,  the  insects  continue  to 
breed  and  extend  their  work  for  man}'  years,  or  until  all  the  sapwood 
is  converted  into  powder.  Figure  51  illustrates  an  example  of  pine 
flooring  in  an  old  barn  which  was  damaged  by  one  species  of  this  class 
of  insects. 

The  conditions  in  new  or  old  buildings  favorable  for  attack  by  white 
ants  (fig.  52)  are  decayed  or  moist  wood  in  the  underpinning  and  foun- 
dation timbers  which  are  near  the  ground,  or  the  location  of  buildings 
in  the  vicinity  of  decaying  wood  of  any  kind  in  which  the  insects  are 
breeding.  After  a  building  is  once  infested,  however,  the  destructive 
work  is  extended  into  sound  and  dry  wood.  Old  logs  and  stumps  are 
favorite  breeding  places  for  these  insects,  from  which  they  may  travel 
or  fly  to  a  considerable  distance  to  reach  suitable  places  to  extend 
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their  work;  therefoi-e,  it  h  important  that  all  such  material  should  be 
removed  previous  to  the  construction  of  buildings  to  prevent  danger. 
The  creosote  treatment  of  frame  timbers  would  doubtless  prevent  the 
attack  of  powder  post  borers. 

Woodwork  in  wagons,  FURNrroRB,  etc. — This  is  often  seriously 
damaged  or  destroyed  by  powder  post  borers  (fig.  50),  which  are  intro- 
duced by  the  use  of  infested  wood,  in  which  they  continue  to  work 
regardless  of  paint  and  subsequent  external  treatment. 

Staves  and  headings  of  barrels  containing  alcoholic  liq- 
uids.— These  are  liable  to  attack  by  ambrosia  beetles  (figs.  43,  a,  and 


Fio.  W.— Workol  Ihc  hemlock  tsalxirk  destroyer,  IHnoilerui  labitrtiUui:  a,  but  letn  than  three  jean 
old.  unlnjnred;  b,  buk  over  three  yeaiBold^  c.  Burlace  of  Inni'rbark  calen  brwluKi^  d.  Inner  por- 
Hon  deMroyed  by  larra;  and  adull«;  c,  adull.  ixtural  slie,   lOriKlnaJ.) 

45,  «),  which  arc  attracted  by  the  moist  condition,  and  possibly  by 
the  peculiar  odor  of  the  wood,  resembling  that  of  dying  sapwood  of 
trees  and  logs,  which  is  their  normal  breeding  place.  There  are  many 
examples  on  record  of  serious  losses  of  liquors  from  leakage  caused  by 
the  beetles  boring  through  the  staves  and  headings  of  barrels  and  casks 
in  cellars  and  storerooms. 

The  condition,  in  addition  to  the  moisture  of  the  wood,  which  is 
favorable  for  the  presence  of  the  beetles  is  proximity  to  their  breeding 
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places,  auch  aa  (he  trunks  and  stumpa  of  recently  felled  or  dying  oak, 

maple,  apple,  and  other  hardwood  or  deciduoiu  trees;  lumber  yards, 
sawmills,  freshly  cut  cordwood  from 
living  or  dead  trees,  and  forests  of 
hardwood  tlDiber.  Under  such  con- 
ditions the  beetles  occur  in  great 
numbers,  and,  if  the  storerooms  and 
cellars  in  which  the  barrels  are  kept 
are  damp,  poorly  ventilated,  and 
readily  accessible  to  them,  serious 
injury  is  almost  certain  to  follow. 

Tanbabk.  —Favorable  conditions 
for  insect  attack  and  injury  to  tan- 
bark  (figa.  55  and  56)  arc  found  in 
that  which  is  over  three  years  old 
from  the  time  it  is  taken  from  the 
tree.  This  suggests  at  once  a  simple 
and  practical  method  uf  preventing 
losses — that  of  labeling  the  different 

I  lots,  or  piles,  with  the  year  the  bark 

was  peeled,  and  then  utilizing  it  be- 
fore it  is  old  enough  to  be  in  danger 
of  attack.  While  it  is  a  common 
practice  for  tanners  and  dealers  to 
keep  a  record  of  the"  age  for  other 
reuMon.s,  the  utilization  of  the  bark 
within  three  years  is  by  no  means 
universal,  as  was  demonstrated   by 

F>o.«.-work  o.  roand.h«»d«i  borer,  PHr  ^^^  «"»«'■'»  investigation  at  one  tan- 
nmiodti  mriiMUi.  in  <mv  unbirk:  a,  nery,  whero  $50,000  to  $75,000  worth 
«i,.u.   (0rtgta.i.)  jjf  yl^  hemlock  bark  was  found  to 

have  been  i-endered  almost  worthlewi,  while  the  remainder  of  the  bark 

in  the  yards,  which  was  less  than  three  years  old,  showed  no  damage 

whatever. 
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THE  NATIONAL  FORESTS  AND  THE  FARMER. 

By  Henry  S.  Graves, 
Forester  and  Chief  of  the  Forest  Service, 

A  FEW  years  ago  more  than  a  hundred  farmers  in  the 
Kootenai  Valley,  in  Montana,  petitioned  against  the 
proposed  elimination  of  their  section  from  the  Kootenai 
National  Forest.  They  wanted  it  to  remain  where  it  was. 
Its  elimination  they  knew,  from  the  history  of  adjacent  land 
outside  the  For^t,  would  mean  that  it  would  at  once  be 
taken  up  by  timber  speculators  and  lumber  companies,  to 
be  held  for  years  without  development.  They  knew  also 
that  if  this  came  about  neighbors  could  not  be  secured  nor 
roads  and  schools  be  developed  in  the  county  anything  like 
as  rapidly  as  if  the  land  remained  in  the  Forest,  where  those 
portions  better  suited  for  agriculture  than  for  forest  purposes 
could  be  entered  by  permanent  settlers  under  the  forest 
homestead  act. 

In  1911  an  association  of  farmers  in  Colorado,  who  draw 
upon  the  North  Platte  River  for  water  to  irrigate  their  farms, 
sent  an  urgent  request  to  the  Government  to  restrict  timber 
cutting  on  the  North  Platte  watershed,  so  that  as  far  as 
possible  high  spring  freshets  might  be  prevented  and  more 
water  furnished  during  the  summer  months,  when  their 
crops  were  most  in  need  of  it.  They  relied  upon  the  National 
Forest  which  included  that  watershed  to  insure  them  a 
steady  flow  of  water  in  the  stream,  on  which  their  crops 
depended. 

These  two  instances,  taken  at  random  from  a  great  number 
of  similar  ones,  indicate  the  interest  which  farmers  take 
both  in  the  existence  of  the  National  Forests  and  in  the  way 
they  are  administered.  This  interest  does  not  belong  only 
to  farmers  in  and  near  the  Forests;  it  belongs  to  farmers 
everywhere.  The  examples  cited  illustrate  but  two  of  the 
many  ways  in  which  the  National  Forests  influence  the  wel- 
fare and  development  of  agricultural  communities,  an 
influence  which  extends  far  bevond  the  Forest  boundaries. 
For  one  thing,  the  National  FoT:ests  are  the  American 
farmer's  most  valuable  source  of  wood,  the  chief  building 
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material  for  rural  purposes.  For  anoth^,  they  are  his 
most  valuable  source  of  water,  both  for  irrigation^  as  just  1 

indicated,  and  also  for  domestic  use.  Scarcely  less  impor- 
tant, they  afford  him  a  protected  range  for  his  stock;  they 
are  his  best  insurance  against  damage  by  floods  to  his  fields, 
his  buildings,  his  bridges,  and  his  roads,  and  against  decreas- 
ing soil  f ertiUty. 

Geographically,  the  National  Forests  cover  a  wide  area. 
They  comprise  the  higher  portions  of  the  Rocky  Mountain 
Ranges,  the  Cascades,  the  Pacific  Coast  Ranges,  a  portion 
of  the  forested  coast  of  Alaska,  some  of  the  mountain  and 
hilly  regions  in  eastern  Montana  and  in  the  Dakotas,  Oklar- 
hom'a,  and  Arkansas,  and  limited  areas  in  Minnesota,  Mich- 
igan, and  Florida.  Besides  these,  land  is  now  being  pur- 
chased for  National  Forests  in  the  White  Mountains  of 
New  Hampshire  and  in  the  Southern  Appalachians.  In 
regions  so  vast  and  widely  scattered  the  conditions  of  agri- 
cidture,  and  forest  conditions  too,  necessarily  vary  in  a 
great  degree,  which  brings  about  corresponding  differences 
in  the  way  the  National  Forests  affect  agricultural  interests 
and  the  extent  of  their  influence.  But  wherever  agriculture  • 
can  be  practiced  the  farmer  is  benefited  by  the  existence  of 
National  Forests  and  their  proper  handling. 

Experience  has  amply  proved  that  in  regions  where  tim- 
ber is  the  most  important  natiu'al  resource  permanent 
forests  managed  with  a  view  to  sustained  timber  production 
are  not  only  beneficial  to  the  farmer  but  absolutely  essential 
to  the  continuance  of  agriculture.  If  the  timber  is  exploited 
without  thought  of  the  future,  lumbering  presently  comes 
to  an  end.  The  result  is  that  the  local  market  for  farm 
products  furnished  by  the  presence  of  limibering  operations 
is  withdrawn.  Forest  fires  ravage  the  cut-over  lands  and 
in  the  end  destroy  aU  prospects  for  further  lumbering. 
What  should  be  productive  timberland  is  converted  into  a 
waste.  From  such  a  region  the  farmers  who  may  have 
estabUshed  themselves  on  scattered  areas  of  land  suitable 
for  agriculture  move  out.  In  some  parts  of  Europe  it  has 
been  found  necessary,  as  a  preventive  of  distress  to  the 
agricultural  population  and  of  abandonment  of  farm  lands, 
to  modify  the  cutting  plans  laid  down  for  the  forests  in 
order  to  provide  for  greater  continuity  of  operations.     There 
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are  parts  of  the  United  States  in  which  cultivation  of  the 
soil  has  ended  with  the  local  lumbering,  or  shortly  after- 
wards. The  farmers  have  found  that  without  the  market 
for  their  meats,  vegetables,  hay,  and  grain  which  the  lum- 
bermen suppUed  they  can  not  make  a  Uving.  There  are 
other  region;  wbere  the  stAbility  of  the  agricultural  industry 
is  absolutely  bound  up  with  forest  protection.  This  is 
strikingly  true  in  parts  of  the  Appalachian  Mountains. 
It  is  no  less  true  in  many  of  the  National  Forest  regions  in 
the  West. 

FARMS  IN  THE  NATIONAL  FORESTS. 

In  general,  the  National  Forests  occupy  the  higher  and 
more  rugged  portions  of  the  moimtains,  at  elevations  above 
the  main  agricultural  zone.  Their  permanent  boundariea 
are  drawn  in  such  a  way  as  to  exclude  all  large  bodies  of 
agricultural  land;  the  lands  included  in  the  National  Forests 
are  those  chiefly  valuable  for  forest  purposes.  In  many 
instances,  however,  there  are  within  the  Forest  boundaries 
scattered  patches  and  strips  of  land  of  agricultural  character, 
but  too  small  to  be  eliminated  from  the  Forest  by  themselves. 
These  lands  occur  along  some  of  the  valley  bottoms,  at  the 
confluence  of  streams,  and  on  narrow  benches.  Whenever 
such  tracts  are  suitable  for  the  development  of  agricultural 
homes  they  are  opened  to  entry.  Thus  the  establishment  of 
a  National  Forest  does  not  mean  that  agriculture  within  its 
boimdaries  is  prohibited.  On  the  contrary,  the  Department 
of  Agriculture  is  classifying  the  lands  in  the  Forests  in  order 
to  search  out  the  agricultural  areas  and  to  bring  about  their 
development  as  fast  as  possible.  To  show  how  the  classifi- 
cation of  forest  and  agricultural  lands  works  out  in  putting 
every  acre  or  parcel  of  land  within  the  National  Forests  to 
its  best  use,  the  Kootenai  Valley  may  be  taken  as  an  example. 
Here  a  large  river  winds  for  150  miles  through  a  National 
Forest.  It  is  distinctly  a  mountain  stream.  At  many 
points  steep,  densely  wooded  hills  drop  down  to  the  water's 
edge,  making  the  valley  a  gorge  or  canyon.  Where  tributary 
streams  join  the  main  river,  narrow  V-shaped  valleys  run  up 
them  for  short  distances,  narrowing  in  width  as  the  mountains 
close  in.  Here  and  there  bars  in  the  river  have  resulted  in 
a  deposit  of  silt  to  form  long  and  narrow  fertile  bottoms,  or 


68  Yearbook  cf  the  Department  of  Agriculture. 

level  silt  islands  have  been  thrown  up  in  the  stream  itself. 
Part  way  up  on  the  mountain  slopes  occasional  level  benches 
afford  a  few  acres  or  a  farm  or  two  of  fertile  land.  At  first 
it  was  proposed  to  throw  out  the  entire  valley,  a  strip  3 
miles  in  width  on  either  side  of  the  river.  Ninety-five  per 
cent  of  this  belt,  however,  is  nonagricultural  land,  whose 
cultivation  should  not  be  attempted.  It  can  be  of  most  use 
to  the  local  community,  as  well  as  to  the  country  at  laige, 
by  growing  timber.  So  instead  of  throwing  the  whole  valley 
out  of  the  National  Forest,  the  Forest  Service  has  pains- 
takingly surveyed  every  little  river  bottom,  island,  or  bench 
which  contains  enough  arable  land  to  support  a  home.  Many 
of  these  patches  are  small,  but  their  soO  is  so  fertile  that  a 
home  can  be  maintained  upon  them  by  intensive  truck  or 
orchard  farming.  Much  of  the  valley  is  not  yet  covered  by 
the  rectangular  system  of  public  land  surveys,  and  instead 
of  waiting  for  them  the  Forest  Service  has,  by  metes  and 
bounds,  run  out  the  boundaries  of  each  of  these  farmsteads, 
segregating  them  from  the  Forest  and  making  them  available 
for  settlers.  In  this  fashion  more  than  300  farms  have  been 
carved  out  of  the  Kootenai  Valley.  The  rest  of  the  land  has 
been  kept  under  Government  control  for  continuous  forest 
production,  the  economic  function  which  it  should  fulfill. 

Another  illustration  might  be  cited  from  Fortine  Creek,  in 
the  western  portion  of  the  Blackfeet  National  Forest,  in 
northern  Montana.  Here  conditions  are  somewhat  different 
from  those  in  the  Kootenai  Valley.  Two  high,  rugged 
mountain  ranges,  one  on  the  north  along  the  Canadian  border 
and  one  on  the  south,  form  a  divide  from  the  Flathead 
drainage.  Between  them  lies  a  broad,  level  valley,  not 
unlike  many  of  the  lower  valleys  in  the  Allegheny  region. 
In  places  it  is  3  miles  or  more  in  width,  offering  almost 
unbroken  stretches  of  arable  land.  Here  and  there  along  its 
edges  spurs  jut  out  from  the  mountains,  forming  an  irregular 
boundary  with  little  fingers  of  cultivable  land  running  up 
the  channels  of  many  of  the  small  mountain  streams.  The 
problem  here  is  not  alone  to  determine  the  most  valuable 
use  for  each  acre  of  land.  Outlets  must  be  retained  for  the 
large  bodies  of  timber  back  in  the  mountains,  and  mill  sites 
for  manufacturing  this  timber  must  be  available.  In  a  word, 
a  practical  boundary  hne  must  be  fixed  which  will  set  off  the 
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forest  areas,  together  with  the  necessary  facilities  for  utiliza- 
tion, from  the  arable  lands  to  be  turned  over  to  the  farmer. 
This  is  precisely  what  the  Forest  Service  is  doing,  and  in  this 
way  the  greatest  permanent  usefulness  of  each  resource  as 
an  economic  asset  of  the  country  is  secured. 

The  fact  that  a  farm  is  within  the  boundary  of  a  Forest 
does  not  operate  to  hinder  the  owner  in  developing  his  prop- 
erty. Actually  he  receives  many  direct  benefits  and  privi- 
leges from  the  fact  that  his  farm  is  there.  In  some  places 
farm  values  are  higher  because  the  land  is  in  a  Forest.  Set- 
tlers are  seeking  such  farms  in  order  to  get  the  advantages  of 
protection  of  stock  and  other  privileges,  and  it  is  very  com- 
mon, as  cited  at  the  beginning  of  this  article,  for  farming 
communities  inside  the  Forests  to  protest  against  proposed 
eliminations  that  would  put  them  outside  the  boundaries. 

Many  thousands  of  farms  are  now  being  developed  within 
the  boundaries  of  the  Forests.  This  does  not  include  those 
occupying  the  wider  valleys  which  extend  into  the  Forests 
and  which  have  been  segregated  by  elimination,  but  only  the 
individual  farms  and  small  groups  which  could  not  in  prac- 
tice be  eliminated  without  including  large  areas  of  nonagri- 
cultural  timberland.  During  the  last  decade  the  Forest 
Service  has  classified  as  agricultural  and  opened  to  entry  over 
15,500  individual  scattered  tracts  in  the  Forests,  covering 
over  1,700,000  acres.  The  classification  has  resulted  further 
in  lessening  the  area  held  in  the  Forests  by  over  9,000,000 
acres,  through  eliminations,  which  enable  the  imappropriated 
and  unreserved  agricultural  land  to  be  taken  up  imder  the 
general  homestead  laws.  Within  the  last  two  years  there 
has  been  eliminated  in  large  blocks  2,650,426  acres.  Not 
all  of  this  land  was  agricultural,  but  these  areas  and  the 
1,763,867  acres  under  consideration  for  elimination  contain 
the  bulk  of  the  agricultural  lands  originally  included  in  the 
Forests.  The  remaining  agricultural  land  is  chiefly  confined 
to  isolated  tracts  scattered  here  and  there;  to  restricted 
areas  requiring  irrigation,  but  where  water  can  not  be  devel- 
oped; and  to  certain  river  bottoms  and  benches  which  are 
now  covered  with  very  heavy  and  valuable  timber. 

The  scattered  patches  and  strips  of  agricultural  land  will 
be  opened  to  entry  as  fast  as  classified.  The  best  of  such 
tracl^  have  in  most  cases  been  taken  up.     What  remain  are 
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as  a  rule  not  only  isolated,  but  so  high  up  that  the  seasons 
are  short  and  farming  is  not  as  good  as  upon  hundreds  of 
thousands  of  acres  of  vacant  land  on  the  public  domain  out- 
side the  Forests.  Where  the  area  is  too  small  to  constitute 
a  practical  farm  unit,  'the  small  cultivable  strips  or  patches 
are  not  opened  for  homesteading  but  are  retained  for  forest 
purposes.  A  real  injury  is  done  the  homeseeker  who  is  in- 
duced to  settle  upon  a  tract  of  land  so  small  and  unproductive 
that  his  only  escape  from  poverty  is  to  abandon  it.  That 
very  land,  however,  may  be  valuable  for  forest  purposes,  and 
an  attempt  to  use  it  as  a  farm  is  an  economic  error  for  the 
reason  that  existing  wealth  is  destroyed  and  no  new  wealth 
created.  The  aim  in  administering  the  National  Forests  is 
to  establish  permanent  farm  homes  and  communities  of 
homes.  Where  the  land  can  not  be  developed  for  agriculture 
"but  can  be  used  for  timber  development  or  some  other  indus- 
trial purpose,  it  should  be  devoted  to  what  will  bring  the 
greatest  service  to  the  localities  and  the  country  as  a  whole. 

There  is  also  a  certain  amount  of  land  in  the  Forests  which 
ultimately  can  be  farmed,  but  which  at  the  present  tiihe  is 
covered  with  very  heavy  timber.  A  constant  pressure  is 
brought  on  the  Grovemment  by  private  individuals  who  want 
to  acquire  possession  of  these  lahds  primarily  for  their  timber 
value.  Single  tracts  of  160  acres  often  have  a  value  for  the 
timber  alone  of  $20,000.  So  it  is  inevitable  that  here  and 
there  individuals  are  willing  to  use  almost  any  means  to  get 
possession  of  such  a  timber  stake  for  nothing  or  next  to  noth- 
ing. But  in  spite  of  the  fact  that  some  of  these  lands  have 
soil  of  an  agricultural  character,  to  throw  them  open  for 
homestead  purposes  would  not  result  in  farm  development. 
This  has  been  proved  over  and  over  again  where  lands 
acquired  in  this  way  under  the  guise  of  the  homestead  law 
are  to-day  in  the  hands  of  lumber  companies  who  promptly 
purchased  them  from  the  settlers  as  soon  as  title  passed,  and 
are  either  reserving  them  for  later  cutting  or  are  holding  the 
land  itself  after  cutting  for  from  $40  to  $60  an  acre,  or  even 
more — a  speculative  process  which  effectively  prevents  the 
possibihty  of  men  of  small  means  acquiring  and  establishing 
homes  there. 

Thus  agricultural  development  is  retarded  by  the  specu- 
lator capitalizing  the  tmeamed  increment  and  passing  it  on 


ITie  National  Forests  and  the  •  Farmer,  71 

as  a  perpetual  burden  on  the  land.  Removing  the  timber 
through  its  sale  by  the  Government  before  the  land  is 
opened  to  settlement  removes  the  speculator  and  makes  it 
reasonably  certain  that  the  land  will  be  taken  by  a  perma- 
nent settler  and  that  the  unearned  increment  will  go  into 
clearing  and  productive  farm  development. 

It  is  not  meant  to  imply,  of  course,  that  most  applicants 
for  a  timbered  tract  fail  to  show  good  faith.  Without  ques- 
tion, many  really  desire  the  land  primarily  for  the  agricultural 
value,  and  start  with  the  idea  of  clearing  it,  even  if  the 
timber  has  to  be  cut  and  burned.  The  fact  remains,  how- 
ever, that  in  most  cases  the  settler  sells  out  and  goes  else- 
where. When  it  costs  from  $100  to  $250  per  acre  to  clear 
land  and  requires  a  long  time  and  the  most  arduous  effort 
to  get  a  tract  under  cultivation,  while  it  is  possible  to  sell 
that  same  tract  for  its  timber  at  from  $2,000  to  $10,000,  or 
even  more,  the  average  settler  prefers  to  realize  on  the  timber 
and  move  to  another  place  where  the  difficulties  of  farming 
are  less  severe. 

The  Government  is  withholding  from  agricultural  %ntry 
such  heavily  timbered  land  until  after  the  timber  is  cut  off. 
But  as  soon  as  this  is  done  the  land  is  opened  to  entry  and 
settlers  acquire  it  directly  from  the  Government  for  free 
homesteading,  instead  of  having  to  pay  from  $40  to  $60  an 
acre  to  speculative  holders.  This  procedure  is  being  suc- 
cessfully carried  out  in  many  places  to-day.  For  example, 
in  the  Kaniksu  National  Forest,  in  Idaho  and  Washington, 
timber  sales  have  been  made  to  include  much  of  the  remain- 
ing agricultural  timbered  land.  Within  eight  years  fully 
10,000  acres  of  land  will  be  made  available  for  settlement. 
Permanent  homes  will  be  established  and  there  wUl  be  avail- 
able for  the  use  of  the  communities  approximately  $225,000 
for  roads  and  schools,  their  share  of  the  proceeds  from  the 
sale  of  the  timber.  In  the  Kootenai  Forest,  in  Montana,  the 
Government  is  disposing  of  the  timber  in  a  way  to  open  up 
the  remaining  acres  of  agricultural  land  in  the  Kootenai 
Valley  lying  within  the  Forest.  Directly  adjacent  to  this 
Government  land  are  thousands  of  acres  of  timbered  lands 
taken  up  under  the  homestead  law  before  the  Forests  were 
established,  and  now  held  by  timbermen  and  speculators 
without  development  of  any  kind.     It  is  private  ownership 
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of  heavily  timbered  agricultural  land  that  blocks  farming 
development;  Government  ownership  insures  such  develop- 
ment under  conditions  that  give  opportunities  to  the  small 
settler  whose  only  capital  is  his  strength  and  courageous 
perseverance. 

There  are  still  some  lands  in  the  Forests  which  have  soil 
suitable  for  cultivation  if  water  were  available  for  irrigation. 
Where  water  can  be  secured  such  land  is  promptly  opened 
to  entry.  In  case  water  can  not  be  developed  the  land  is 
retained  in  the  Forest  and  used  for  tree  growth  and  grazing. 

One  of  the  most  serious  agricultural  problems  of  the  North- 
west to-day  is  the  devdopment  of  the  logged-oflf  lands  in 
private  ownership.  In  Oregon  and  Washington  alone  over 
3,000,000  acres  of  such  logged-ofif  lands  are  lying  idle,  though 
much  of  the  area  has  fine  agricultural  soil  and  a  climate  to 
insure  abundant  crops  and  the  development  of  thriving 
farming  communities^  Yet  in  this  same  region  hundreds  of 
settlers  are  seeking  to  find  some  place  in  the  National  Forests, 
usually  remote  from  transportation,  high  in  the  mountains, 
where  the  climate  is  harsh  and  soil  relatively  inferior,  because 
the  good  lands  at  lower  elevations  outside  the  Forests  are 
held  at  prohibitive  prices.  The  real  solution  of  the  problem 
of  agriculture  in  such  sections  is  to  develop  the  rich  logged- 
off  private  lands  that  lie  outside  the  Forests  and  are  now 
idle  and  unproductive,  not  to  throw  open  the  nonagricultural 
Forest  lands  as  some  are  ui^ing. 

SPECIAL  BENEFITS  TO  THE  FARMER. 

Specifically,  the  benefits  to  the  farmer  from  the  existence 
of  National  Forests  may  be  discussed  under  the  following 
heads : 

(a)  The  benefits  through  protection  of  water  resources. 

(6)  The  benefits  through  supplies  of  Forest  products. 

(c)  The  benefits  from  grazing  privileges. 

(d)  The  benefits,  direct  and  indirect,  from  the  establish- 
ment and  maintenance  of  various  industries  utilizing  the 
resources  of  the  Forests. 

(e)  The  benefits  from  pubhc  improvements  built  by  the 
Government. 
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WATER   RESOURCES. 

One  of  the  purposes  underlying  the  establishment  and 
maintenance  of  the  National  Forests  is  the  protection  of  the 
sources  of  water  supply.  By  their  situation  in  the  moun- 
tains the  Forests  cover  the  higher  and  more  rugged  portions 
of  the  watersheds  at  the  headwaters  of  various  rivers  and 
streams.  The  protective  influence  of  the  forest  cover  on 
sources  of  water  supply  is  of  importance  to  all  industries 
using  water  from  the  streams  rising  in  the  National  Forests. 
It  is  of  special  importance  to  the  agricultural  interests.  In 
many  parts  of  the  West  the  water  used  in  irrigation  is 
derived  almost  entirely  from  streams  which  have  their  source 
in  the  National  Forests.  This  is  true  of  the  majority  of  the 
great  reclamation  projects  of  the  Government,  which  furnish 
water  for  many  hundreds  of  thousands  of  acres  of  land. 
Every  farmer  who  uses  this  water  is,  in  a  measure,  <Jirectly 
dependent  in  the  long  run  on  the  proper  handling  of  these 
National  Forests.  In  several  instances  National  Forests  are 
maintained  primarily  for  the  purpose  of  watershed  protec- 
tion. The  headwaters  of  the  Salt  and  Verde  Rivers  in  Ari- 
zona, on  which  is  one  of  the  greatest  of  the  Federal  reclama- 
tion projects,  are  comprised  in  the  Tonto  and  Prescott 
National  Forests.  Considerable  portions  of  these  water- 
sheds are  administered  as  National  Forests  in  order  to  con- 
trol the  grazing  and  so  to  prevent  erosion.  Every  water  user 
on  this  project  realizes  that  overgrazing  of  the  watershed 
would  greatly  hasten  the  silting  up  of  the  reservoirs  and 
canals. 

On  many  National  Forests  in  the  Rocky  Mountains  and 
elsewhere,  protection  belts  of  forest  have  been  established 
on  the  upper  sources  of  important  streams.  In  these  belts 
all  cutting  will  be  very  carefully  regulated,  so  as  to  run  no 
risk  of  disturbing  the  forest  cover,  which  exerts  a  beneficial 
influence  in  holding  snow  and  storing  water  during  the  period 
of  heavy  precipitation.  Often  no  cutting  at  all  is  permitted, 
except  of  dead  timber.  In  the  steep  mountain  ranges  of 
southern  California  the  use  of  the  pine  forests  high  up  on 
the  watersheds  is  absolutely  controlled  by  the  necessity  for 
conserving  the  water  needed  to  irrigate  the  citrus-fruit  farms 
in  the  valleys  below.     Except  where  it  is  very  clear  that 
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heavier  logging  will  have  no  harmful  effects  upon  stream 
floW;  cutting  is  confined  to  the  removal  of  an  occasional 
overmature  tree  whose  usefulness  as  a  conserver  of  water  is 
practicafly  gone.  Often  Forest  officers  cooperate  with  local 
water  users  in  studying  conditions  of  stream  flow  and  deter- 
mining how  they  should  affect  the  management  of  the  For- 
ests. In  Colorado  committees  representing  irrigation  asso- 
ciations have  been  conducted  over  timber  sales  on  watersheds 
in  National  Forests,  the  methods  of  cutting  explained  to 
them,  and  conferences  held  to  determine  how  far  the  Govern- 
ment may  safely  go  in  utihzing  the  timber.  All  told,  the 
value  of  the  farms  whose  water  supply  for  irrigation  is  pro- 
tected by  the  National  Forests  will  run  into  the  hundreds  of 
millions  of  dollars. 

Farmers  and  other  water  users  are  very  jealous  of  the  way 
in  which  the  Forests  are  handled.  On  the  Angeles  Forest 
alone  local  citizens  contribute  over  $15,000  a  year  to  aid  in 
building  fixe  lines  for  the  prevention  of  disastrous  forest  and 
brush  fires.  Such  men  see  in  the  right  handling  of  the 
Forest  the  source  of  their  own  prosperity,  and  they  cooperate 
in  every  way  they  can  to  aid  the  Government  in  its  forest 
work. 

A  second  way  in  which  farmers  are  affected  by  the  National 
Forests  is  in  the  use  of  water  for  domestic  purposes.  Not 
only  do  individual  farmers  get  the  water  used  in  their  homes 
and  for  their  stock  from  streams  rising  in  the  Forests,  but 
many  small  towns  and  communities  are  thus  supplied.  Alto- 
gether about  1,200  towns  and  cities  depend  on  National  For- 
est water.  With  the  increased  development  of  the  country 
which  is  following  the  utilization  of  the  National  Forest 
resources,  the  number  of  communities  dependent  on  water 
from  the  Forests  is  increasing,  and  constantly  larger  quan- 
tities are  used  in  each  locality.  In  the  planting  operations 
on  the  National  Forests  special  attention  is  given  to  water- 
sheds which  supply  municipalities  and  rural  communities. 
From  10,000,000  to  15,000,000  little  pines,  firs,  and  spruces 
are  planted  every  year  in  the  Forests,  and  some  tons  of  tree 
seed  sown.  Not  only  is  the  forest  cover  on  these  watersheds 
being  extended  by  the  Government  with  the  aid  of  local 
citizens,  but  special  arrangements  are  made  for  controlling 
grazing  and  other  uses  of  the  area  in  order  to  prevent  the 
silting  of  the  stream  or  pollution  of  its  water. 
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the  Flood  of  August  24, 1912. 


[The  flood  overflowed  the  cribbing  above  m 


d  the  creek  bed  5  leet, 


Fig,  2.— a  Stream  l^ 


[Quoeatena  Creek  as  it  enlera  Rogue  River,  gielilyou  N 


Mi 

s  si 


5  j| 


'(irlxnkU.  S.  Oept.Df  lerlcultura.  1 


A  Region  for  tke  Mountain  Climber,  Camper,  and  Sportsman. 

Iln  the  Cnwadi^,  SniHiualinIc  tc 
(i[  theUnileil)|!|.iid!-."  The  oin 
rlflnjt  ovi-r  11.000  fi.'et.  Tbe  gi 
Dost  hearilr  timbered  foresu  li 


CnwadCT,  Snwiuslinlo  NartooaL  Foresl,  Wash.,  somellnics  Pnllcd  Ihc  "Alps 

United  tl^inid!-."    The  niouniuliis  hert  are  very  bigh  n'ld  nin,-pd,  with  poalu 

".000  fi.'et.    Tbe  grunt  Dniiglas  flr  utonds  ua  tile  ucat  slopes  ue  tbe 


TTie  National  Forests  arid  the  Farmer.  75 

One  of  the  greatest  handicaps  which  the  Forest  Service  has 
already  encountered  in  meeting  this  problem  of  guarantee- 
ing pure  water  for  domestic  use  is  the  fact  that  certain  por- 
tions of  the  watersheds  have  ahready  been  privately  acquired 
and  the  control  thus  passed  from  pubUc  to  private  hands. 
Every  year  petitions  are  received  for  additions  to  the  Na- 
tional Forests,  in  order  to  include  under  the  protective  sys- 
tem some  town  or  community  watershed. 

SOIL   WASHING   AND   FLOODS. 

Of  no  less  importance  to  the  farmer  and  the  commtmity  is 
the  need  for  having  the  water  supply  under  constant  control 
and  free  from  torrents  which  carry  away  diversion  dams^ 
headgates^  bridges,  and  roads,  and  leave  irrigation  ditches, 
fields,  and  streets  strewn  with  bowlders  and  mud.  Such 
floods  are  a  matter  of  disastrous  experience  in  a  number  of 
moimtain  valleys  where  successful  agriculture  depends  upon 
unfailing  streams.  In  the  San  Pete  and  Castle  Valleys  of 
Utah  alone  the  damage  to  cultivated  fields,  irrigation  works, 
roads,  water-supply  systems,  and  power  systems,  as  the 
result  of  erosion  and  floods  since  1890,  may  be  conservatively 
estimated  as  totaling  in  six  figures. 

When  these  valleys  were  settled  the  streams  flowing  into 
them  were  clear  even  during  the  high-water  season.  As  set- 
tlement grew  the  increasing  number  of  cattle  and  sheep  were 
forced  back  to  the  headwaters  of  the  streams  for  summer 
pasturage  and  the  timber  for  domestic  supply  was  cut  where 
it  could  be  secured  most  conveniently  without  thought  of 
future  protection.  The  herbaceous  and  shrub  vegetation  on 
the  high  imtimbered  slopes,  which  formerly  broke  the  force 
of  the  rain,  bound  the  soil  together  in  its  resistance  to  the 
combined  force  of  water  and  gravity,  and  kept  it  sponge-like 
through  the  constant  addition  of  vegetable  matter,  was  re- 
duced or  destroyed  by  overstocking  and  premature  grazing 
with  cattle  and  sheep.  At  the  same  time  the  originally  mel- 
low soil  became  packed  beneath,  and  a  dust  bed  on  top.  The 
transformation  brought  about  a  change  similar  to  the  dif- 
ference between  a  cultivated  field  and  an  adjoining  barn- 
yard, the  former  highly  receptive  to  falling  rain,  the  latter 
almost  impervious.  Small  gullies  soon  formed;  these  in- 
creased in  number  and  size,  widening  out  into  fan-shaped 
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drainage  at  the  headwaters  of  streams  and  collecting  as  a 
funnel  in  the  canyon  below.  The  character  of  the  run-o£F 
under  such  conditions  of  the  watershed  is  illustrated  by  an 
observation  in  the  San  Pete  Mountains  of  Utah.  At  11  a.  m., 
July  30,  1912,  a  light  rain  started;  at  11.45  a.  m.,  the  roar  of 
a  flood  was  heard  at  the  head  of  a  small  canyon  draining 
approximately  1,500  acres  of  sparsely  timbered  land  at 
10,000  feet  elevation,  lying  fan-shape  at  the  head  of  the 
canyon.  The  natural  stream,  a  mere  driblet,  was  increased 
to  a  maximum  front  25  feet  wide  and  8  feet  high.  The  main 
flow  lasted  approximately  an  hour  and  in  this  time  changed 
its  course  at  the  mouth  three  times.  A  solid  section  of  bank 
approximating  5,000  cubic  feet  was  torn  out  in  a  few  minutes. 
It  is  estimated  that  30,000  cubic  feet  of  gravel  and  bowlders 
came  down  in  this  flood  resulting  from  0.5  inch  of  rain  in  2 
hours  over  a  drainage  area  of  1,500  acres  which  was  hard 
packed  and  gullied. 

A  flood  of  this  character  originating  at  the  headwaters  of 
a  single  canyon  on  August  24,  1913,  carried  bowlders  as  large 
as  10  cubic  feet  to  the  settlement  beyond  the  canyon;  head- 
gates  were  washed  out  and  the  main  ditch  was  lowered  at  one 
point  5  feet  below  the  intake  of  laterals,  and  at  another  point 
the  channel  was  filled  up  and  changed.  Basements,  sidewalks,, 
lawns,  and  corrals  were  left  under  a  sheet  of  mud;  the  city 
light  plant  and  the  water  system  were  temporarily  impaired, 
and  7  miles  of  a  much-used  timber  wagon  road  was  made 
impassable. 

To  eliminate  such  floods  it  is  essential  to  eliminate  the 
conditions  which  give  rise  to  them.  With  the  watersheds 
under  protection,  grazing  is  adjusted  to  give  nature  a  chance 
to  re  vegetate  the  un  timbered  slopes;  timber  cutting  is  so 
planned  as  to  protect  areas  of  critical  position  against  erosion 
and  floods;  and  investigations  are  under  way  to  develop 
feasible  methods  of  repairing  damage  where  erosion  has  pro- 
gressed to  a  degree  beyond  repair  by  nature  alone.  By 
proper  management  it  is  believed  that  this  repair  work  can  be 
done  in  time  without  interfering  materially  with  the  farmers' 
need  for  timber  and  range.  The  Government  is  thus  work- 
ing to  protect  the  farms  from  disasters  that  in  a  few  hours 
might  wipe  out  the  results  of  many  years'  hard  work. 
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•  FuUj  as  important,  but  less  noticeable,  is  the  protection 
afforded  both  local  and  general  soil  fertility  by  the  National 
Forests  on  our  principal  mountain  ranges.  The  pioneer 
found  rich  soil  on  both  hillside  and  plain;  but  experience  has 
taught  him,  and  the  soil  expert  has  demonstrated,  that  while 
the  fertility  of  the  valley  is  permanent,  the  fertility  of  the 
hillside  is  transitory.  The  humus  produced  by  forest 
growth  makes  an  exceedingly  rich  soil,  but  rainf aU  and  gravi- 
tation constantly  tend  to  carry  that  fertility  to  lower  lands. 
So  long  as  the  slopes  are  well  protected  bytree  growth,  they 
continue  to  add  to  the  fertility  of  the  valley  lands.  Each 
year  a  ton  or  more  of  litter  is  added  to  each  acre  of  forest  soil 
in  a  dense  forest,  but  the  soil  fertility  remains  practically 
constant,  the  increase  being  slowly  contributed  to  lower 
lands  through  the  forces  of  natiure.  The  hillside  lands  are 
slowly  lowered,  while  those  of  the  valley  are  raised.  So  long 
as  this  continues  at  an  imperceptible  rate  the  valley  is  bene- 
fited, while  the  hills  are  not  injured.  An  analysis  of  Illinois 
soils  showed  that  on  hill  land  the  surface  7  inches  of  soil  con- 
tained an  average  of  2,000  pounds  of  nitrogen,  while  the 
next  7  inches  contained  only  one-third  as  much,  and  the 
next  still  less.  At  the  same  time  the  valley  land  contained 
in  many  instances  three  times  as  much,  and  was  fairly  uni- 
form to  a  considerable  depth.  Under  normal  forest  condi- 
tions the  more  valuable  elements  are  slowly  transported 
from  forest  to  field.  Cut  off  the  forest,  and  the  hillsides  be- 
come a  source  of  sterility  instead  of  fertility.  The  unregu- 
lated rush  of  waters  carries  sand  and  gravel  instead  of  valu- 
able plant  food  down  into  the  field,  destroying  the  soil  fer- 
tility of  both  hillside  and  valley.  This  wholesale  soil  waste 
and  destruction  is  prevented  by  the  regulated  cutting  of 
timber  and  restricted  grazing  in  the  National  Forests.  The 
continuation  of  this  protection  is  all  that  stands  as  a  safe- 
guard against  great  injury  to  the  soil  fertility  of  millions  of 
acres  of  very  valuable  and  productive  farm  land. 

PROPER   CONTROL  OF  TIMBER  RESOURCES. 

One  of  the  immediate  benefits  to  the  farmer  comes  through 
the  pubhc  control  of  the  timber  resources.  In  the  first 
place,  settlers  who  live  in  and  adjacent  to  the  Forests  are 
granted  free  use  of  firewood  and  certain  other  material  for 
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domestic  purposes,  and  through  a  recent  enactment  of  Con- 
gress there  is  now  authority  for  such  settlers  to  secure  larger 
amounts  of  timber  needed  on  their  farms  merely  by  paying 
the  Government  what  it  actually  costs  to  administer  the 
sale.  This  ordinarily  is  from  50  to  75  cents  per  thousand 
feet,  which  means  an  actual  saving  in  money  to  the  farmer 
of  from  50  cents  to  $5  per  thousand,  according  to  the  class 
of  timber.  In  administering  the  National  Forests,  provision 
is  made  first  of  all  for  the  needs  of  the  farmers  and  other 
local  residents.  There  is  thus  a  guarantee  of  a  permanent 
supply  of  material  for  local  communities.  The  importance 
of  this  is  illustrated  in  those  regions  where  the  National 
Forests  constitute  practically  the  only  source  of  wood  and 
timber.  In  certain  places  in  the  Southwest  and  in  other 
places  east  of  the  Rocky  Mountains,  farmers  sometimes 
travel  100  miles  to  a  National  Forest  to  obtain  firewood. 

Many  National  Forests  in  sparsely  timbered  regions  serve 
as  community  woodlots  for  the  farmers  surrounding  them. 
Instead  of  cutting  material  for  fuel  and  farm  improvements 
from  the  woods  on  his  place,  like  the  average  farmer  east  of 
the  Mississippi,  the  ranchers  turn  to  these  public  woodlots. 
The  Sioux  National  Forest,  on  the  Dakota-Montana  line, 
suppUes  from  1,200  to  1,500  farmers.  The  Wichita  National 
Forest,  in  western  Oklahoma,  furnishes  material  to  between 
1,400  and  1,500  more,  and  the  Cache  and  Minidoka  National 
Forests,  in  southern  Idaho,  together  each  year  furnish  farm 
materials  to  3,400  permittees.  This  use  covers  every  conceiv- 
able requirement  of  the  farm — cordwood,  fence  posts,  derrick 
poles  for  stacking  hay,  corral  poles  and  bam  rafters,  and  lum- 
ber for  buildings.  Where  timber  is  particularly  scarce  these 
forest  woodlots  are  reserved  entirely  for  the  needs  of  locah- 
ties  surrounding  them,  including  mining  industries,  where 
they  occur,  and  local  towns  as  well  as  rural  farm  communi- 
ties. Sales  of  timber  for  shipment  to  outside  regions  are 
only  permitted  where  there  is  clearly  more  timber  than  local 
users  require. 

Often  the  community  feature  of  a  National  Forest  is 
further  emphasized  by  cooperative  sawmills  constructed  and 
run  by  groups  of  farmers  or  small  conmiimities  to  supply 
their  needs  as  a  whole.  Several  small  mills  of  this  character 
are  in  successful  operation  on  the  National  Forests  in  the 
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great  farming  region  of  central  Utah.  The  farmers  who  own 
them  go  up  into  the  mountains  with  their  teams  for  a  month 
or  more  after  the  harvesting  season,  cut  and  haul  logs  to  the 
mill,  saw  the  logs  into  lumber,  and  haul  the  latter  down  to 
their  farms  for  the  next  year's  use.  Opportimity  is  thus 
afforded  to  keep  the  farms  in  the  vicinity  of  the  National 
Forests  supphed  with  wood  for  all  purposes  at  a  very  sUght 
cost,  aside  from  the  time  of  men  and  use  of  teams  when  ordi- 
nary farm  work  is  slack.  Not  infrequently  one  finds  timber 
cuttings  in  progress  on  the  National  Forests  which  are  meant 
to  supply  the  speciahzed  industries  of  a  region.  Small  mills 
in  the  Sierras,  for  example,  are  manufacturing  National 
Forest  timber  into  trays  which  are  used  in  enormous  quan- 
tities in  the  raisin  belt  and  citrus-orchard  districts  of  Cali- 
fornia. Other  purchasers  of  timber  from  the  Government 
are  engaged  in  cutting  fence  posts  in  large  quantities  for  the 
supply  of  farming  communities,  where  the  individual  ranch- 
ers can  not  themselves  go  to  the  mountains  to  procure  such 
material. 

The  free-use  privilege  was  taken  advantage  of  during  the 
past  year  by  over  34,000  persons,  who  obtained  material 
entirdy  without  charge  aggregating  120,500,000  board  feet 
and  with  a  total  real  value  of  $183,000.  Through  these  privi- 
leges and  through  the  pubhc  control  of  the  timber,  local  com- 
munities at  a  distance  from  the  general  lumber  markets  are 
protected  from  the  excessive  prices  which  frequently  obtain 
where  the  small  man  is  unable  to  protect  himself  on  account 
of  the  control  of  supplies  by  private  individuals. 

OBAZING. 

One  of  the  greatest  benefits  of  the  National  Forests  to  the 
farmers  is  the  protected  range  which  is  given  to  them  for  their 
stock.  On  about  two-thirds  of  the  area  of  the  Forests  there 
is  more  or  less  forage.  Like  other  resources  this  is  put  to 
use,  and  more  than  9,400,000  cattle,  sheep,  horses,  swine, 
and  goats  graze  on  the  Forest  range.  The  grazing  is  tmder 
Government  regulation,  so  that  the  forests  are  not  injured 
and  at  the  same  time  the  ranges  are  not  overstocked. 

Every  farmer  is  to  a  certain  extent  a  stockman.  When 
his  farm  is  remote  from  markets  it  is  the  live  stock  which 
yields  him  his  income.     This  is  especially  true  of  the  farms 
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in  and  near  the  National  Forests,  most  of  which  are  at  con- 
siderable distances  from  centers  of  population  and  where  the 
transportation  facilities  are  still  very  poor.  If  the  farmer 
can  secure  suitable  grazing  groimds  upon  which  his  stock 
may  remain  during  the  summer,  a  period  averaging  through- 
out the  West  about  five  months,  he  is  thereby  reUeved  of  the 
care  and  expense  of  maintaining  them  upon  his  own  land,  and 
the  feed  they  would  otherwise  have  eaten  during  the  summer 
is  accumulated  for  winter  use.  It  is  precisely  at  this  point 
that  the  National  Forests  serve  to  meet  his  special  needs, 
for  the  farmer  is  given  preference  in  use  of  the  fori^e  on 
the  Forests.  Every  man  is  allowed  to  graze  10  milch  and 
work  animals  entirely  free  of  charge.  He  is  then  preferred 
before  all  others  in  further  grazing  privileges,  for  which  he 
pays  a  very  moderate  fee.  The  regulation  of  the  use  of  the 
ranges  gives  him  protection,  so  that  he  is  sure  of  having 
enough  forage  to  carry  his  stock  through  the  summer. 
Prior  to  the  creation  of  the  various  National  Forests  the 
small  live-stock  owner  was  practically  prohibited  from 
utilizing  the  ranges  adjacent  to  his  lands  because  they  were 
already  stocked  to  their  utmost  capacity  by  larger  owners. 
If  in  one  year  there  was  enough  feed  for  the  farmer*s  stock 
the  next  year  some  large  outfit  might  sweep  through  and 
use  it  all.  The  small  man  could  not  afford  to  turn  his  few 
head  loose  among  such  large  herds  because  of  the  danger  of 
the  animals  straying  to  remote  ranges. 

As  a  concrete  example  of  how  the  present  Government 
policy  has  encouraged  and  built  up  the  production  of  live 
stock  by  farmers,  the  Manti  Forest,  in  the  State  of  Utah, 
may  be  cited.  This  Forest  lies  between  two  very  productive 
valleys  in  central  Utah,  where  the  demand  for  farms  is  so 
great  that  the  farm  imit  is  being  reduced  every  year,  the 
average  for  1914  being  38  acres.  When  the  Forest  was  cre- 
ated the  ranges  were  practically  monopolized  by  the  large 
herds.  Now  the  Forest  range  is  occupied  almost  wholly  by 
the  stock  of  the  farmers  living  in  the  near-by  valleys.  During 
the  season  of  1914,  1,259  permits  were  issued  for  the  grazing 
of  cattle  and  horses  and  513  permits  for  the  grazing  of  sheep 
upon  this  Forest.  The  ownership  of  these  animals  was 
divided  as  follows:  Permits  for  1  to  40  cattle,  1,185  owners; 
41  to  100,  61  owners;  above  100  cattle,  13;   from  1  to  1,000 
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sheep,  606  owners;  above  1,000,  only  7.  Several  hundred 
cattle  permits  were  for  less  than  10  head  and  dozens  of  the 
sheep  permits  for  less  than  75  head.  The  average  number  of 
sheep  grazed  per  permit  was  290  head,  and  the  average 
number  of  cattle  and  horses  was  15.  This  shows  how  the 
small  owners  are  taken  care  of. 

It  will  be  seen  to  what  an  extent  the  farmers  in  the  vaUey 
surroimding  the  Manti  Forest  depend  upon  it  as  an  aid  to 
their  farming  operations.  Every  year  there  are  applications 
from  new  settlers  who  desire  grazing  privileges  for  from  1 
to  10  head  of  cattle,  and  the  larger  owners  are  being  con- 
tinually reduced  to  make  room  for  this  class  of  permittees. 
These  farmers  turn  their  stock  into  the  Forest  in  the  early 
spring  and  return  them  to  their  farms  in  the  fall,  when  those 
which  are  ready  for  market  are  sold,  while  the  breeding 
stock  is  wintered  upon  the  farm.  It  is  an  attested  fact 
that  stock  sold  from  the  Forest  ranges  weigh  more  and 
bring  better  prices  per  pound  that  the  same  class  of  stock 
from  the  open  ranges  outside  the  Forests.  It  is  also  true 
that  these  farmers  could  not  successfully  operate  such  small 
farm  units  without  the  aid  of  the  Forest  ranges.  This  is 
the  sort  of  result  that  is  being  secured  on  all  the  National 
Forests  where  there  is  grazing  land  and  near-by  farms. 
Every  year  a  larger  number  of  permits  are  issued  to  small 
owners.  In  fact,  out  of  29,000  permits,  24,000  are  for  small 
men,  chiefly  farmers  Uving  in  and  near  the  Forests. 

The  development  of  the  dry-farming  principle,  which  is 
bringing  under  cultivation  large  areas  of  land  hitherto 
believed  to  be  incapable  of  producing  agricultural  crops,  can 
be  successfully  carried  through  only  by  maintaining  live 
stock  to  eat  the  rough  forage  crops  which  are  produced  upon 
the  majority  of  such  farms.  If  the  dry  farmer  can  depend 
upon  obtaining  range  for  part  or  all  of  his  surplus  stock 
within  the  neighboring  Forests,  he  will  be  able  to  add  very 
materially  to  the  meat  production  of  the  nation  and  at  the 
same  time  develop  his  land  much  more  rapidly. 

In  many  parts  of  the  West  the  dairying  industry  is  rapidly 
growing,  and  applications  from  settlers  for  range  within  the 
Forests  upon  which  to  graze  their  dairy  cattle  are  being 
received  in  large  nimibers.  To  meet  this  situation  certain 
areas  have  been  reserved  exclusively  for  this  class  of  animals, 
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and  drift  fences  have  been  erected  to  prevent  the  dairy 
cattle  from  mixing  with  the  purely  beef  herds  aromid  them, 
and  also  from  wandering  from  their  own  ranges.  Abready 
farms  in  and  near  the  Forests  bring  a  higher  price  in  the 
market  by  reason  of  the  grazing  privileges  which  the  farmer 
has  for  his  stock. 

BENEFITS   FROM   INDUSTRIAL   DEVELOPMENT. 

The  Government  is  aiming  to  secure  a  development  of  all 
the  various  natural  resources  in  the  National  Forests.  This 
means  the  establishment  of  new  industries  of  all  kinds;  it 
means,  further,  that  the  industries  will  be  permanent  ones, 
because  the  resources  upon  which  they  depend  are  being 
handled  conservatively;  it  means  the  development  of  com- 
munities, towns,  and  even  cities;  it  means  more  people  work- 
ing to  create  wealth  and  an  increased  demand  for  all  the 
products  of  the  farm.  It  means,  therefore,  for  the  farmer, 
a  greatly  increased  market  for  his  products.  Every  timber 
sale  means  development  of  the  lumber  industry,  with  the 
establishment  of  camps  in  the  Forest  to  Ipg  out  the  timber 
and  a  sawmill  estabhshed  for  its  manufacture.  There  is 
developed  immediately  a  market  for  all  food  products  raised 
on  the  farm  to  supply  the  needs  of  the  men  employed  in  the 
work;  there  is  also  created  a  demand  for  grain  and  hay  for 
the  horses  and  mules  used  in  the  various  lumbering  opera- 
tions. Very  commonly  a  large  timber  sale  means  a  railroad, 
either  a  main  line  or  a  branch  line,  and  all  extensive  railroads 
built  under  National  Forest  contracts  must  be  common  car- 
riers. In  many  instances  this  means  not  only  that  more 
people  are  brought  into  the  farming  communities,  but  that 
still  greater  markets  become  available  by  shipping  over  t-he 
railroad.  Exactly  the  same  process  follows  every  sub- 
stantial mining  development. 

There  is  one  industrial  development  going  on  very  rapidly 
in  the  National  Forests  which  is  often  overlooked  as  an 
industry,  and  that  is  the  development  of  the  recreation 
resources.  Throughout  the  National  Forests  there  are  a 
multitude  of  small  lakes  and  streams  and  points  of  special 
scenic  attraction.  Many  thousands  of  people  are  going 
every  year  into  the  National  Forests  for  recreation  pur- 
poses.    Probably  not  less  than  1}  million  pleasure  seekers 
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use  the  Forests  in  this  way  every  year.  The  development 
of  the  recreation  resources  is  being  encouraged  by  the 
Government  in  every  way  possible.  Not  only  are  the  points 
of  special  interest  being  protected  from  injury  by  forest 
fires  or  otherwise,  but  improvements  in  the  way  of  roads 
and  trails  are  very  rapidly  making  these  interesting  areas 
available  to  the  public.  In  consequence  hotels  and  cottages 
are  being  built  around  the  lakes  and  at  other  points,  and 
summer  communities  are  springing  up  in  great  numbers. 
Such  a  community  establishes  a  market  for  produce  from 
the  neighboring  farms. 

TH^   FABMEB  AS   A   OAlfPEB. 

In  many  sections  the  people  making  use  of  the  Forests  for 
recreation  are  the  farmers  who  live  in  the  hot  valley  at  the 
foot  of  the  mountains.  Thus,  for  example,  in  California, 
when  the  fruit-canning  season  closes  in  the  hot  San  Joaquin 
Valley,  thousands  of  small  farm  owners  load  up  a  camp  outfit 
on  a  wagon  and  start  for  the  Sierra  and  Sequoia  National 
Forests.  Each  takes  his  wife,  children,  and  dogs,  and  while 
the  family  gain  new  health  in  the  timber  camp  on  the  edge  of 
some  mountain  meadow,  the  farmer  cuts  his  year's  supply  of 
cedar  fence  posts,  and  shoots  the  two  deer  which  the  law 
allows  him. 

In  addition  to  the  farmers'  direct  benefit  from  all  develop- 
ment in  the  National  Forests  through  increased  markets  for 
their  products,  there  is  immediately  created  a  demand  for 
labor  and  for  the  use  of  teams  and  other  equipment.  The 
Forest  Service  goes  to  the  local  ranchers,  as  well  as  to  the 
lumber  camps,  for  much  of  its  labor  in  building  trails  and 
other  work.  Many  of  the  patrolmen  are  young  ranchmen 
having  homes  in  or  near  the  Forests.  Exactly  the  same 
market  for  labor  follows  the  use  of  the  resources. 

In  some  localities  farmers  work  at  certain  seasons  of  the 
year  in  the  National  Forests  cutting  timber  for  sale,  just  as 
the  New  England  farmer  puts  in  time  in  the  winter,  when  he 
has  no  other  work  for  himself  and  his  teams,  getting  out 
material  from  his  own  woodlot.  The  advantage  to  the 
fanner  of  being  able  to  employ  his  time  in  off  seasons  profit- 
ably is  self-evident.  Where  a  local  market  exists  the  farmer 
can  go  into  the  National  Forests,  make  a  purchase  of  timber 
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on  the  stump  at  a  reasonable  price^  and  go  to  work.  This  is 
ah-eady  a  very  valuable  opportunity  for  many  western  set- 
tlers. The  Forest  officers  prescribe  methods  of  cutting  which 
insure  the  maintenance  of  the  forests  and  prevent  unnecessary 
waste.  As  the  country  about  the  Forest  becomes  more  fully 
populated  the  value  of  the  opportunity  thus  afforded  will 
increase.  The  farmer  has  his  timber  supplies  taken  care  of 
by  the  Government  without  cost  to  him,  and  in  consequence 
is  often  better  off  than  the  eastern  farmer  who  must  pay  taxes 
on  his  woodlot,  perhaps  at  an  excessive  valuation.  Of  the 
over  8,000  small  commercial  timber  sales  involving  amounts 
worth  $500  or  less,  made  by  the  Forest  Service  each  year,  a 
large  proportion  are  made  to  farmers,  who,  in  connection  with 
their  ranches,  run  wood  yards,  small  sawmills,  and  local  lum- 
ber yards,  or  who  distribute  fence  posts  to  a  considerable 
agricultural  district.  Upward  of  200  small  sales  are  made 
annually  in  the  vicinity  of  Butte,  Mont.,  chiefly  to  farmers 
who  cut  and  haul  cordwood,  mining  stulls,  mine  props,  mine 
lagging,  converter  poles,  and  the  Uke  from  the  Forests  to 
supply  the  mining  market  of  that  region.  Elsewhere  many 
small  timber  contracts  are  let  to  farmers  who  cut  a  few  thou- 
sand railroad  ties  each  winter  for  deUvery  to  some  local  line. 
Other  farmers  take  out  telephone  poles  in  small  lots,  shingle 
bolts  to  be  sold  to  some  local  mill,  or  small  quantities  of  saw 
timber  which  are  sold  to  local  manufacturers.  One  of  the 
interesting  results  of  the  establishment  of  National  Forests 
in  the  Southern  Appalachians  is  to  bring  employment  to 
many  of  the  people  Uving  in  the  mountains — employment 
not  only  in  pubUc  works,  but  also  through  taking  small 
contracts  in  cutting  and  hauling  logs,  pihng,  acid  wood,  and 
fuel.  Such  opportunities  are  often  a  stimulus  to  an  entire 
community. 

PUBLIC  IMPBOVEMENTS. 

One  of  the  farmer's  first  needs  is  adequate  transportation. 
MiUions  of  acres  of  farm  land  are  to-day  undeveloped  because 
of  the  lack  of  good  roads.  In  opening  a  new  country,  road 
building  constitutes  a  hard  problem  for  the  settlers.  At  first 
their  number  is  small;  every  man  is  struggling  to  erect  his 
home  and  farm  buildings  and  to  clear  the  land;  during  the 
period  of  actually  establishing  the  farm  there  is  little  or  no 
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income  from  it^  and  usually  the  settlers  can  not  afford  to 
pay  high  taxes.  Under  such  circainstances  the  burden  of 
road  building  is  so  great  that  development  is  slow,  and  in 
thousands  of  cases  the  settlors  give  it  up  entirely  and  aban- 
don their  homesteads.  The  National  Forests  comprise  the 
remotest  and  least  settled  localities.  In  many  cases  farm- 
ing in  these  regions  is  still  pioneer  work^  imder  as  difficult 
conditions  as  ever  existed  anywhere  in  this  country.  Near 
the  Forests  are  very  large  areas  of  excellent  agricultural 
lands  lying  idle,  lands  capable  of  supporting  many  thousands 
of  families  and  adding  greatly  to  the  food  supply  of  the 
r^ons.  One  reason  for  the  failure  to  develop  this  land  has 
akeady  been  mentioned,  namely,  the  excessive  speculative 
prices  at  which  it  is  held.  That  is  a  problem  that  will  have 
to  be  met  in  large  part  by  the  conununities  themselves,  which 
have  the  power  of  taxation.  But  one  great  reason  also  why 
a  good  deal  of  this  land  lies  idle  is  the  lack  of  roads.  Every 
reason  exists  why  the  pubhc  should  aid  in  this  matter,  be- 
cause it  is  of  vital  importance  to  the  public  to  have  these 
lands  put  to  productive  use. 

This  problem  is  being  met  in  two  ways:  First,  by  the 
work  of  pubKc  improvements  bemg  carried  on  by  the  Gov- 
ernment in  the  Forests,  and,  second,  by  the  direct  contribu- 
tion to  the  counties  from  a  share  in  the  receipts  from  the  For- 
ests. Every  year  the  (Jovemment  builds  in  the  Forest  roads, 
trails,  bridges,  telephone  lines,  and  other  improvements. 
The  National  Forests  have  been  imder  administration  only  a 
decade,  yet  there  have  been  already  constructed  2,300  miles 
of  roads,  21,000  miles  of  trails,  583  bridges,  and  18,000  miles 
of  telephone  lines.  Every  one  of  these  improvements  bene- 
fits some  settlers  and  ranchers.  Many  are  the  commtmities 
made  accessible  through  the  roads,  bridges,  and  trails;  many 
the  ranchers  who  have  been  brought  into  profitable  and 
pleasant  communication  with  neighbors  and  outside  places  by 
the  Forest  Service  telephones.  Naturally  the  chief  benefit 
of  these  improvements  is  to  those  who  live  within  the  bounda- 
ries  of  the  Forests. 

A  direct  contribution  to  the  communities  for  roads  and 
schools  without  reference  to  the  Forest  lines  is  provided  for 
by  Congress.  There  is  appropriated  annually  for  the  use  of 
the  counties  in  which  Forests  lie  25  per  cent  of  all  gross 


86  YearhooJc  of  the  Department  of  Agriculture. 

receipts  earned  from  the  sale  of  timber  and  from  other 
resources,  this  to  be  used  in  road  building  and  for  schools. 
Where  the  resources  of  the  Forests  are  marketable^  the 
returns  from  this  source  are  already  very  considerable.  In 
the  aggregate,  nearly  $900,000  is  obtained  in  this  way  each 
year  from  the  National  Forest  receipts,  to  be  used  locally 
in  pubhc  improvements  and  schools.  Some  of  the  individual 
Forests  are  bringing  in  over  $100,000  a  year,  and  the  busi- 
ness throughout  the  Forests  is  increasing  so  that  the  direct 
contribution  to  community  upbuilding  will  soon  be  a  very 
large  one. 

But  in  many  of  the  Forests  the  resources  are  inaccessible 
and  the  greatest  resource,  the  timber,  is  not  salable  under 
present  conditions,  except  in  small  quantities.  Under  such 
circumstances  the  development  of  the  Forest  resources  is 
slow,  and  there  is  but  little  direct  retiu*n  to  the  communities 
from  Forest  receipts.  While  ultimately  these  Forests  will 
be  of  enormous  hnportance  to  the  country,  the  people  need 
assistance  now  during  the  pioneer  period  of  development. 
A  great  deal  of  the  land  in  the  counties  in  which  the  most 
heavily  timbered  National  Forests  are  located  is  still  a  prac- 
tical wilderness.  The  very  foundation  of  any  development 
in  such  sections  is  the  construction  of  roads  and  bridges,  and 
this  is  in  many  places  enormously  expensive.  The  clearing 
of  the  land  for  farming,  the  building  of  the  homes,  the  build- 
ing of  schools,  churches,  and  pubhc  improvements  in  the 
towns,  in  addition  to  the  road  building,  are  the  burdens  of  a 
small,  strugghng  population. 

In  many  cases  the  National  Forests  occupy  from  20  to  60 
per  cent  of  the  area  of  the  counties  and  contain  timber  of 
vast  amount.  Is  there  any  wonder  that  the  people  are 
protesting  that  the  Forests,  which  are  not  subject  to  taxes 
and  are  not  jrielding  much  from  timber  sales,  are  not  con- 
tributing as  they  should  to  the  development  of  their  com- 
munities? Often  they  use  the  phrase  that  the  Forests  are 
blocking  development  or  that  the  resources  are  locked  up. 
This  is,  of  course,  not  true,  because  the  resources  are  available 
for  use.  What  is  meant,  and  what  is  true,  is  that  the  Forests 
are  not  contributing  as  they  should  to  development  of  the 
communities  in  the  counties  in  which  the  Forests  are  located. 


\ 
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Various  proposals  have  been  made,  from  time  to  time^ 
looking  to  a  possible  solution  of  this  problem.  The  meet 
common  proposal  has  been  to  abolish  the  National  Forests 
and  distribute  the  land  among  private  owners  in  order  that 
it  may  be  brought  imder  taxation.  To  make  dear  the 
utterly  destructive  character  of  such  a  program  would  need 
only  a  review  of  the  scandals  that  accompanied  the  operation 
of  the  land  laws  as  they  pertained  to  timber  lands,  prior  to 
the  establishment  of  the  National  Forests,  and  a  review  of 
the  results  of  private  ownership  of  large  areas  of  forest  land 
where  there  has  been  no  pubhc  control  or  public  participa- 
tion in  the  protection  and  handling  of  them.  The  National 
Forests  will  be  one  of  the  greatest  sources  of  local  prosperity. 
Pubhcly  owned,  they  will  be  protected  from  destruction  and 
their  resources  will  be  available  for  continuous  service  in 
building  up  and  permanently  maintaining  local  industries. 
Above  all,  they  serve  the  pubhc  and  their  benefits  can  be 
shared  by  the  average  man  instead  of  serving  to  enrich  a  few 
who  might  be  in  a  position  to  secure  control  of  them.  The 
problem  must  be  worked  out  in  a  way  which  will  meet  the 
immediate  needs  of  the  communities,  without  breaking 
down  the  integrity  of  the  National  Forests  and  withdrawing 
from  the  local  communities  the  great  benefits  which  will 
increasingly  be  derived  from  them. 

Just  such  a  constructive  solution  of  the  present  difficulties 
of  the  settlers  in  heavily  timbered  National  Forest  counties 
has  been  proposed  by  the  Secretary  of  Agriculture  in  his 
recent  annual  report.  Briefly,  this  new  pohcy  proposes 
that  where  existing  resources  justify  it  and  the  pubhc  need 
can  be  demonstrated,  future  receipts  from  the  National 
Forests  be  anticipated  and  advances  be  made  by  Congress 
for  the  construction  of  roads,  bridges,  and  other  pubhc 
works,  these  advances  to  be  returned  to  the  Treasury  from 
the  sums  which  later  on  will  be  received  when  the  timber 
can  be  placed  on  the  market  to  advantage.  This  new  pohcy 
would  apply  exclusively  in  those  counties  where  there  is  a 
considerable  area  of  Forest  land,  and  so  located  that  the 
resources  can  not  be  marketed  at  the  present  time,  but  later 
will  yield  a  large  revenue.  Such  a  pohcy  would  fully  meet 
the  local  difficulties  arising  from  the  fact  that  the  National 
Forests  are  not  subject  to  taxation.     It  would  make  the 
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Forest  resources  immediately  realizable  for  public  improve- 
ments; it  would  accomplish  a  development  not  possible 
without  pubUc  aid;  it.<WM)d  stimulate*  agricultural  develop- 
ment; it  would  reUeve  J^e  now  strugglin^*icommunities  from 
a  burden  of  taxation  they  would  otherwise  have  to  assume 
if  the  development  of  nriMy  of  the  National  Forests  com- 
munities is  to  go  forwarcTIra  rapidly  as  it  should;  it  would 
hasten  the  development  of  the  National  Forest  resources  and 
aid  in  their  protection;  in  every  way  it  would  work  to  help 
the  small  man.  With  such  a  plan  in  operation  there  would 
be  removed  the  one  barrier  that  now  in  a  few  places  prevents 
the  farmer  from  enjoying  inmiediately  the  benefit  of  the 
National  Forests. 
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THE  OPPORTUNITIES  IN   FOREST  PLANTING  FOR  THE 

FARMER. 

By  Allen  S.  Peck, 
AgsUiant  Chief  of  Operation,  Districts,  Forest  Service, 

THE  FOREST  AND  THE  FARM. 

Forestry  is  but  one  of  the  forms  of  crop  production  included  under 
agriculture.  The  woodlot  is  an  integral  part  of  the  farm  and  an 
essential  factor  in  its  success.  Forest  planting  is  that  part  of  forestry 
which  seeks  to  restock  and  perpetuate  desirable  timber  and  to  estab- 
lish new  forests  on  treeless  areas,  where  they  are  needed  for  protective 
or  other  purposes.  Forest  planting  should  not  be  confused  with  tree 
planting  or  arboriculture,  for  these  terms  cover  only  the  planting  and 
care  of  trees  chiefly  for  ornamental  purposes,  while  forest  planting 
indicates  the  planting  of  trees  in  stands  of  considerable  size,  in  which 
forest  conditions  are  sought. 

In  the  farming  districts  of  the  East,  where  almost  every  farmer  has 
preserved  a  small  bit  of  the  original  forest,  which  he  calls  his  woodlot, 
there  is  very  general  lack  of  appreciation  of  the  necessity  for  utilizing 
these  woodlots  to  the  best  advantage,  and  of  the  methods  by  which 
this  may  be  accomplished.  Much  may  be  done  by  management, 
which  consists  largely  in  careful  cutting  that  will  keep  the  forest 
cover  intact,  and  in  removing  dead  and  djring  and  inferior  trees. 
Planting,  however,  is  very  generally  needed  in  order  to  hasten  the 
restocking  of  woodlots  with  valuable  species.  One  of  the  fundamental 
principles  of  forestry  is  that  the  trees  in  a  stand  must  be  sufficiently 
close  together  to  be  mutually  Jielpful;  that  is,  that  their  crowns  must 
form  a  continuous  cover  to  shade  the  ground  and  the  tree  trunks,  in 
order  that  side  branches  may  be  self-pruned  and  the  trees  be  forced 
into  straight  upward  growth.  Where  there  are  open  spaces  they 
should  be  planted,  and  where  it  is  desirable  to  cut  a  portion  of  a  wood- 
lot  clean  much  time  can  be  salved  by  planting  instead  of  waiting  for 
natural  reproduction.  On  many  farms  the  tract  now  occupied  by 
the  woodlot  would  be  more  valuable  for  crops,  while  on  the  same 
farm  there  may  be  an  irregular  plat  of  land  or  a  piece  of  worn-out  or 
rocky  land  upon  which  it  would  be  wise  to  plant  trees.  Planting  is 
also  valuable  to  check  erosion,  or  soil  washing. 

333 
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In  general,  forest  planting  in  the  United  States  needs  to  be  modified, 
as  shown  on  the  accompanying  map  (fig.  17),  according  to  an  eastern, 
a  central  treeless,  and  a  western  region. 


EASTERN   EEOION. 


The  eastern  region  includes  all  of  the  country  east  of  the  prune 
States.  This  region  in  turn  subdivides  naturally  into  three  parts, 
the  northern  spruce  and  pine  forest,  the  southern  pine  forest,  and  the 
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big  central  hardwood  belt.  Of  the  two  broad  purposes  of  forest 
plantmg,  commercial  and  protectiye,  the  first  is  most  important 
throughout  the  eastern  region,  though  in  many  localities  protective 
planting  is  of  chief  interest  to  the  farmer.  Nearly  35,000,000  acres 
in  the  East  should  be  planted.  Of  these  18,000,000  are  in  the  northern 
States,  12,000,000  in  the  central  hardwood  Region,  and  the  rest  in 
the  Gulf  and  South  Atlantic  States. 

The  lands  which  offer  opportunities  for  planting  may  be  classified 
into  (1)  cut-over  burned  lands,  not  fitted  for  agriculture,  which  are 
not  restocking  naturally  with  commercially  valuable  species;  (2) 
forest  lands  originally  cleared  for  agriculture  which  have  since  proven 
unsuitable  for  this  purpose;  and  (3)  farm  woodlots.  Lands  of  the 
first  class  are  for  the  most  part  owned  by  large  corporations  or  by  the 
States  and  do  not  greatly  concern  the  farmer.  They  are  chiefiy  in 
the  northeastern  and  lake  States,  where  extensive  areas  which  once 
bore  stands  of  spruce  and  pine  have  been  so  thoroughly  denuded  by 
ax  and  fire  that  no  hope  of  natural  restocking  remains. 

The  abandoned  farms  of  southern  New  England  are  striking 
examples  of  the  second  class,  as  are  also  the  lands  in  the  southern 
Appalachians,  once  cleared  for  farming  but  now  ruined  by  erosion. 
Throughout  the  East  farm  woodlots  have  so  deteriorated  that  planting 
is  needed  in  order  to  restore  them  to  their  highest  productive  capacity; 
also  on  many  farms  there  are  tracts  which  are  now  lying  idle  or  are 
being  cultivated  at  a  small  return,  but  which  would  furnish  splendid 
investments  if  devoted  to  tree  growing. 

The  area  of  plantations  already  made  in  the  eastern  region  is  nearly 
93,000  acres,  and  85,000  acres  of  this  are  about  equally  divided  between 
the  northern  tier  of  States  and  the  central  hardwood  region. 

Forest  planting  requires  a  considerable  initial  investment,  and  the 
cost  is  relatively  higher  than  that  required  to  start  any  other  form  of 
forest  work.  Therefore  protection  to  the  investment  is  of  the  utmost 
importance,  and  fire  is  the  source  of  loss  most  to  be  guarded  against. 
Other  things  that  must  be  taken  into  consideration  are  cheap  land, 
a  good  market,  a  minimum  initial  cost,  and  a  low  rate  of  taxation. 
The  influence  of  each  of  these  will  vary  with  the  locality  and  the  pur- 
pose of  planting;  for  instance,  if  a  windbreak  is  needed  to  protect 
stock,  crops,  or  farm  buildings,  then  the  rate  of  taxation,  the  market, 
and  even  the  cost  of  planting  will  carry  comparatively  little  weight. 

NOBTHBBN  FORB8T. 

Leaving  out  those  planting  problems  which  are  of  such  magnitude 
that  they  must  be  handled  by  the  State  or  by  large  companies,  the 
farmer's  part,  in  the  northern  forest,  will  be  confined  to  the  restocking 
of  farm  woodlots  in  the  various  agricultural  districts  and  to  the  refor- 
esting of  abandoned  farm  lands  in  New  England. 
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The  New  England  landowner  is  realizing  more  and  more  the  fact 
that  although  portions  of  his  farm  may  be  ''run  out"  or  too  rocky 
to  compete  with  the  better  agricultural  land  of  the  West  in  the  pro- 
duction of  annual  crops,  yet  they  offer  a  splendid  opportunity  for  a 
very  safe  and  satisfactory  investment  in  timber  growing,  and  wher- 
ever the  farm  includes  sufficient  good  agricultural  land  to  furnish  the 
necessary  annual  income,  the  remainder  should,  by  all  means,  be 
devoted  to  a  forest  crop. 

Aside  from  extensive  pitch  pine  plantations  on  the  sandy  areas  of 
the  Cape  territory  of  Massachusetts  and  the  islands  of  Marthas  Vine- 
yard and  Nantucket,  more  than  90  per  cent  of  the  planting  in  Neiiv 
England  has  been  with  white  pine.  Other  conifers  which  under  suit- 
able conditions  have  been  successful  are  Norway  spruce  and  European 
larch.    Mature  plantations  of  hardwood  are  comparatively  rare. 

The  state  governments  of  Connecticut,  Massachusetts,  and  Ver- 
mont distributed  about  1,500,000  seedlings  in  1908,  and  these  did  not 
supply  the  demand.  One  private  firm  disposed  of  a- million  seedlings. 
Beginning  with  the  spring  of  1907,  the  state  nursery  of  Vermont 
started  in  to  distribute  about  100,000  seedlings  a  year.  Almost 
every  farmer  in  Vermont  may  wisely  do  a  certain  amount  of  planting 
under  the  direction  of  the  state  officials.  The  most  hopeful  places 
for  beginning  the  practice  of  forestry  are  the  old,  weedy  back  pas- 
tures which  are  now  lying  waste.  Next  in  importance  to  these  come 
the  blank  spaces  in  natural  stands,  which  should  be  filled  in. 

White  pine  is  considered  the  best,  though  red  pine  is  of  great  value, 
especially  for  the  drier  soils,  and  the  Vermont  experiment  station  is 
using  Scotch  pine  on  dry  sands.  Norway  spruce  is  of  especial 
promise  for  the  moist,  strong  land  of  the  high  mountain  valleys — 
natural  spruce  land.  Small  plantations  of  black  locust  are  being 
tried  for  supplying  durable  posts  and  stakes. 

The  conifers  best  adapted  for  planting,  particularly  on  the  sand 
plains,  are  Scotch  pine,  white  pine,  Norway  pine,  and  pitch  pine; 
and  the  hardwoods  which  promise  best  are  chestnut,  red  oak,  locust, 
and  sugar  maple.     (See  PI.  XXII,  fig.  1.) 

The  increasing  field  for  forest  planting  in  the  New  England  States 
is  strikingly  indicated  by  the  recent  increase  in  the  area  of  unim- 
proved land  in  farms.  There  was  11  per  cent  less  improved  farm 
land  in  Maine  in  1900  than  there  was  in  1890,  and  20  per  cent  less  in 
New  Hampshire,  with  the  other  New  England  States  between  these 
two  figures.  In  all,  there  are  2,500,000  acres  in  New  England  that 
need  planting. 

In  New  York  State  the  species  which  are  best  adapted  and  which 
promise  highest  returns  are  white  pine,  red  pine,  Norway  spruce, 
chestnut,  red  oak,  basswood,  tulip  poplar,  white  ash,  and,  in  moist 
places,  Carolina  poplar.    Forest  planting  is  increasing  rapidly.    The 
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work  of  the  State  in  the  Adirondacks  is  a  remarkably  fine  example  of 
good  nursery  practice  and  planting,  and  active  steps  are  being  taken 
by  the  state  authorities  to  encourage  forestry  among  the  farmers  and 
other  landowners. 

Pennsylvania  divides  readily  into  three  sections  where  conditions 
of  surface,  soil,  and  climate  are  greatly  enough  differentiated  to 
modify  the  practice  of  planting  for  each.  The  southeastern  plain 
extends  from  tidewater  along  the  Delaware  westward  and  northeast- 
ward along  the  Blue  Mountains,  which  form  the  northern  boundary 
of  Cumberland,  Lebanon,  Berks,  Lehigh,  and  Northampton  counties. 
The  central  mountains  comprise  a  broad  belt  extending  from  the 
northeastern  part  of  the  State  southwest  to  Maryland  and  West  Vir- 
ginia. The  western  hills  include  a  section  in  the  northwestern  part  of 
the  State  extending  from  the  Allegheny  River  westward  to  the  Ohio 
line  and  Lake  Erie.  The  second-named  region  was  covered  originally 
with  splendid  forests  of  pine,  hemlock,  and  hardwoods.  There  is 
relatively  little  need  for  planting  in  this  region,  so  the  greatest 
opportunities  for  farm  forestry  are  in  the  other  two  sections. 

The  southeastern  plain  was  an  early  settled  farming  region,  and 
nearly  every  farm  had  its  woodlot.  Very  few  of  these  woodlots  are 
now  in  good  condition,  though  in  some  cases  the  owners  have  become 
interested  in  reforestation,  and  more  or  less  tree  planting  has  followed. 
The  average  prices  of  cordwood,  fence  posts,  and  farm  repair  material 
are  higher  in  this  than  in  any  other  portion  of  the  State.  This  fact, 
coupled  with  the  value  of  the  land  for  agriculture,  makes  this  region  a 
splendid  field  for  farm  planting  where  quick-growing  species  will  pro- 
duce fence  posts  and  other  timber  in  a  comparatively  short  time. 
Though  more  planting  has  been  done  in  this  section  of  the  State  than 
in  any  other,  the  early  purposes  of  planting  were  rather  vague.  Two 
kinds  of  timber  were  planted.  Of  these  white  pine  leads  in  the  class 
of  slow  growers.. and  black  locust  of  the  rapid  growers.  No  great 
degree  of  success  has  been  attained  and  the  value  of  the  early  planting 
has  been  mainly  educational.  The  great  area  of  the  near-by  central 
mountain  region,  which  is  more  valuable  for  trees  than  for  any  other 
crop,  makes  it  desirable  to  devote  woodlots  on  these  plains  to  rapid- 
growing  species.  Those  which  seem  to  give  the  best  promise  are  red 
oak,  European  larch,  tulip  poplar,  and,  where  preservative  treatment 
can  be  given,  cottonwood,  silver  maple,  white  willow,  loblolly  pine, 
and  pitch  pine.  Catalpa  has  proven  successful  enough  to  justify  its 
limited  use  on  rich  soils,  and  with  proper  methods  of  growth  it  should 
prove  a  valuable  post  tree. 

Where  planting  is  needed  in  the  central  mountains  the  species 
used  should  be  white  pine  and  spruce,  and  hardwoods  such  as  red 
and  scarlet  oaks,  tulip  poplar,  white  ash,  and  basswood. 
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The  western  hills  section  ranks  next  to  the  southeastern  plains  in 
agricultural  value,  yet  contains  a  much  larger  proportion  of  land 
adapted  to  trees.  Here  planting  will  add  to  the  general  value  both  of 
the  farm  and  forest  areas.  Since  there  are  considerable  areas  of 
essentially  nonagricultural  land  separating  the  agricultural  seetions, 
slower-growing  species  for  the  production  of  large  timbers  will  be 
profitable,  while,  as  on  the  southeastern  plains,  quick-growing  species 
may  be  planted  to  advantage  on  many  of  the  farms.  Thus  far,  how- 
ever, very  Uttle  planting  has  been  done.  In  the  western  hills  the 
soil  is  admirably  adapted  to  white  pine,  European  larch,  and  hard- 
woods such  as  red,  yellow,  and  scarlet  oaks,  white  ash,  basswood, 
honey  locust,  and  rapid-growing  species  such  as  cottonwood,  soft 
maple,  and  white  willow,  to  be  used  in  connection  with  preservatives. 

In  New  Jersey  forest  planting  is  rapidly  increasing.  For  timber 
production  the  species  which  have  been  chiefly  planted  are  white 
pine,  Scotch  pine,  white  ash,  and  white  elm,  though  species  which 
give  the  best  promise  are  the  rapid-growing  pines  and  spruces. 

In  the  Lake  States,  which  have  a  southern  hardwood  forest  and  a 
northern  coniferous  forest,  forest  planting  is  rapidly  increasing. 
The  principal  species  wUch  have  been  planted  are  white  pine,  Scotch 
pine,  Norway  pine,  European  larch,  and,  to  some  extent,  the  more 
rapid  growing  hardwoods  such  as  locust,  catalpa,  black  walnut, 
cottonwood,  ash,  and  elm.  As  in  the  East,  woodlots  are  deterio-  [ 
rating  and  require  interplanting.  Excellent  trees  for  this  purpose  ' 
are  the  white  pine,  the  Scotch  and  Austrian  pines,  and  the  Norway 
spruce.  The  rapid-growing  hardwoods  which  make  such  an  excellent 
investment  farther  south  can  not  be  successfully  grown  in  this 
northern  region. 

HARDWOOD  FOBB8T. 

In  the  States  included  within  the  great  central  hardwood  forest 
region  the  sort  of  planting  which  should  chiefly  interest  farmers  will 
have  for  its  object  the  utilization  of  waste  land  on  the  farm. 

In  those  States  which  are  making  the  most  rapid  general  progress 
the  state  authorities  are  issuing  publications  that  contain  advice  and 
information,  are  distributing  stock  from  state  nurseries,  and  are  con- 
ducting forest  work  on  state  lands,  which  serve  as  an  object  lesson  to 
private  landowners.  In  the  farming  region  east  of  the  Appalachians 
in  Virginia,  Maryland,  and  Delaware  most  of  the  land  is  too  valuable 
for  agricultural  purposes  to  be  devoted  to  timber  growing.  As  in 
other  farming  regions,  however,  every  farm  should  have  its  woodlot, 
and  in  many  localities  where  no  extensive  timbered  areas  remain  the 
planting  of  windbreaks  and  shelterbelts  is  advisable.  A  recent  study 
of  conditions  in  Delaware  indicates  that  the  growing  of  timber  crops, 
without  considering  the  value  of  forest  belts  from  a  protective  stand- 
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point,  is  an  excellent  investment  on  lands  worth  not  more  than  $15 
per  acre.  Portions  of  farms  which  have  been  worn  out  through  con- 
tinued cultivation  may  be  planted  to  advantage.  The  species  rec- 
onmiended  for  planting  in  Delaware  are  chestnut,  red  and  pin  oak, 
tuUp  poplar,  and  black  locust.  The  last-named  tree  will  do  well  on 
sandy  soils  not  only  in  Delaware,  but  throughout  Maryland  and  Vir- 
ginia. There  is  one  drawback,  however,  to  a  locust  plantation,  and 
that  is  its  well-known  enemy,  the  locust  borer,  which  is  greatly  to  be 
feared  in  many  localities.  Where  it  is  prevalent  it  is  useless  to  plant 
locust.  Another  rapid-growing  tree  which  is  likely  to  prove  of  con- 
siderable commercial  value  when  planted  on  fertile,  fairly  heavy, 
well-drained  soils  ia  the  more  northern  portion  of  the  State  is  the 
hardy  catalpa.  Excellent  trees  for  windbreak  and  roadside  planting 
are  the  European  larch  and  black  locust. 

Except  for  the  early  planting  in  New  England,  the  farmers  of  Ohio 
and  Indiana  have  been  the  first  to  recognize  the  value  and  importance 
of  forest  planting.  There  are  a  number  of  rapid-growing  broadleaf 
species  adapted  to  tlus  section  which  give  early  returns  and  which 
have  been  exploited  by  commercial  nurserymen.  In  these  two  States 
and  generally  throughout  the  central  valley  district  the  practice  has 
been  to  plant  rapid-growing  kinds.  For  example,  in  West  Virginia 
and  southwestern  Pennsylvania,  walnut,  locust,  sugar  maple,  red 
oak,  chestnut,  and  catalpa  have  been  planted  for  posts,  mine  props, 
and  timber;  in  Ohio,  black  locust  and  catalpa  for  posts;  in  Indiana, 
black  locust,  catalpa,  and  walnut;  in  Kentucky,  black  locust, 
catalpa,  tulip  poplar,  maple,  and  walnut,  principally  for  mining  tim- 
bers and  posts;  in  Tennessee,  locust,  maple,  and  cedar;  in  Missouri, 
catalpa,  locust,  walnut,  osage  orange,  cottonwood;  in  Arkansas, 
locust  and  walnut. 

While  black  locust  and  hardy  catalpa  give  excellent  returns  when 
planted  under  proper  conditions,  the  most  far-reaching  and  valuable 
result  of  the  planting  of  these  species  has  been  to  call  attention  to 
forestry  and  stimulate  general  interest  in  the  growing  of  timber  crops. 
Our  present  knowledge  of  conditions  shows  that  without  doubt  the 
planting  of  other  and  more  slow-growing  species  is  fully  justified 
from  an  economic  standpoint.  The  state  authorities  of  Indiana  and 
Ohio  are  taking  a  leading  part  in  promoting  farm  planting.  Along 
the  Ohio  River  in  southern  Indiana  and  Ohio  there  is  much  land  now 
being  farmed  which  would  actually  produce  a  higher  return  per  acre 
if  planted  with  black  locust,  or  even  with  some  of  the  slower-growing 
but  more  valuable  hardwoods.  Nowhere  in  the  United  States  can 
there  be  found  a  more  striking  example  of  the  need  of  timber  belts 
for  securing  the  highest  results  from  agriculture  even  where  there  is 
scarcely  an  acre  of  waste  land  on  any  farm.  Throughout  this  district 
every  farmer  should  make  provision  for  the  future  by  renewing  his 
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woodlot,  by  planting  where  necessary,  and  should  see  to  it  that  suf- 
ficient shelterbelts  are  planted  to  insure  future  protection  to  his 
homestead,  lus  growing  crops,  and  his  orchards. 

SOUTHERN  F0RB8T. 

Of  the  total  area  of  cut-over  forest  land  which  is  not  restocking 
naturally,  about  70  per  cent  will  reproduce  pine  if  it  is  protected  from 
fire.  About  30  per  cent,  therefore,  or  more  than  5,000,000  acres, 
will  require  artificial  restocking.  While  most  of  this  lies  within  the 
southern  pine  forest,  there  are  limited  opportunities  for  planting  in 
the  Appalachian  Mountain  region  and  in  the  northern  portions  of 
Georgia,  Alabama,  and  Mississippi.  Planting  thus  far  has  been  al- 
most altogether  with  rapid>growing  hardwoods,  such  as  catalpa,  and 
for  the  most  part  has  been  ill  advised,  and  serves  as  no  indication 
whatever  of  the  lines  along  which  planting  should  progress,  since 
hardy  catalpa  is  unsuited  to  this  region.  For  quick  returns  of  small- 
sized  material,  black  locust  is  especially  suited  to  the  mountain  and 
Piedmont  sections  of  Georgia,  and  white  oak  is  good  for  posts 
and  ties,  though  for  posts  it  will  be  best  to  grow  loblolly  pine 
and  treat  it  with  preservatives.  Carolina  poplar  grows  rapidly  in  the 
South  and  makes  good  chemical  pulp;  but  since  it  has  been  found 
that  pine  can  be  used  for  pulp,  the  value  of  planting  poplar  is  some- 
what doubtful. 

In  general,  however,  planting  is  unnecessary  throughout  this  region, 
because  reproduction  is  abimdant  wherever  there  is  protection  from 
fire. 

CENTRAL  TREELESS   REGION. 

The  central  treeless  region  includes  the  States  of  Illinois,  Iowa, 
North  Dakota,  South  Dakota,  Nebraska,  and  Kansas,  the  prairie 
district  of  Minnesota,  and  the  portions  of  Oklahoma  and  Texas  lying 
west  of  the  hardwood  belt. 

Forest  planting  has  been  a  part  of  the  progress  in  agriculture 
and  therefore  has  been  most  extensive  in  the  region  of  best  agricul- 
tural development.  Nebraska  and  Kansas  lead  in  the  acreage  of 
plantations.  About  840,000  acres  have  been  planted  within  this 
central  region,  but  there  should  be  more  than  14,000,000  acres. 

As  in  the  past,  planting  in  this  region  will  be  almost  entirely  a 
private  enterprise,  carried  on  in  connection  with  farming.  While 
protection  is,  and  in  general  will  be,  the  primary  object,  planting 
should  be  done  from  the  commercial  standpoint,  since  by  using 
only  profitable  species  it  will  easily  be  possible  to  secure  the  double 
advantages  of  shelter  and  ornament,  and  at  the  same  time  to  derive  a 
revenue  from  all  the  plantations.  (See  PI.  XXII,  fig.  2;  PI.  XXIII, 
fig.  1;  PI.  XXIV.) 
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Until  quite  recently  forest  planting  had  declined  or  was  at  a 
standstill  in  the  older  farming  regions  of  Illinois^  lowa^  Nebraska,  and 
KansaS;  and  the  cutting  of  mature  plantations  offset  the  new  planting 
that  was  being  done.  Shelterbelts  are  increasing  in  the  newer  farm- 
ing districts  of  the  Dakotas  and  Oklahoma,  and,  owing  to  their  evi- 
dent value  to  plantations,  interest  in  planting  is  now  being  revived. 
This  growth  in  interest  is  shown  by  figures  from  forty-five  of  the  prin- 
cipal conmiercial  nurseries  which  handle  forest-tree  seedlings.  In 
1906  they  sent  out  24,530,929  young  trees;  in  1907,  38,540,202;  and  in 
1908,  40,791,193.  Seventy  per  cent  of  these  trees  were  hardwoods 
and  30  per  cent  conifers. 

The  advantage  and  the  necessity  of  having  a  certain  proportion 
of  the  land  in  agricultural  districts  under  forest  cover  have  been 
clearly,  demonstrated;  5  per  cent  of  the  prairie  region  should  be 
forested,  and  farther  west  on  the  plains  3  per  cent  may  very  well  be 
devoted  to  tree  growing. 

The  Forest  Service  of  the  Department  of  Agriculture  is  prepared  to 
render  practical  assistance  to  farmers  and  tree  planters,  and  since  the 
opportunities  have  been  foremost  in  the  treeless  States,  the  first  efforts 
of  the  Forest  Service  were  directed  toward  this  region.  There  has  been 
a  wide  distribution  of  literature  in  these  States,  and  for  several  years 
Kansas  and  Nebraska  have  received  more  of  the  Forest  Service 
literature  than  any  other  States. 

In  Illinois  planting  is  no  longer  being  practiced  so  extensively  as  in 
the  past.  The  total  area  planted  by  the  fanners  of  this  State  is 
somewhat  more  than  15,000  acres,  but  the  areas  which  might  very 
properly  be  devoted  to  tree  growing  aggregate  some  1,500,000  acres. 
The  species  chiefly  used  have  been  black  walnut  and  hardy  catalpa. 

Probably  125,000  acres  have  been  devoted  to  timber  growing  on 
the  farms  of  Iowa.  This  is  but  a  small  fraction  of  the  2,000,000  acres 
which  should  be  planted  in  order  to  keep  the  proper  balance  between 
cultivated  land  and  woodland,  and  here  again  forest  planting  seems 
to  be  on  the  wane.  Species  which  have  been  planted  chiefly  are,  in  the 
order  of  their  predominance,  silver  maple,  black  walnut,  cottonwood, 
boxelder,  willow,  ash,  elm,  and  catalpa. 

In  the  western  and  southern  prairie  portions  of  Minnesota  it  is 
estimated  that  there  are  nearly  1,200,000  acres  which  should  be 
planted.  There  have  already  been  planted  about  115,000  acres,  and 
there  is  now  a  slight  increase  in  the  extent  of  planting.  The  species 
which  are  most  commonly  planted  are  boxelder,  cottonwood,  maple, 
willow,  ash,  and  elm. 

In  North  Dakota  more  than  1,500,000  acres  could  very  properly  be 
planted  with  forest  trees,  in  addition  to  the  52,000  acres  which  it  is 
estimated  have  thus  far  been  devoted  to  this  purpose.  It  is  interest- 
ing to  note  that  in  general  throughout  the  entire  State,  which  is  a 
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relatively  new  farming  region,  tree  planting  is  rapidly  on  the  increase, 
chiefly  for  shelter  and  for  post  production.  The  species  mainly  used 
are  boxelder,  cottonwood,  green  ash,  and  willow. 

About  122,000  acres  have  thus  far  been  planted  in  South  Dakota, 
and  at  least  1,600,000  acres  should  be  planted  by  farmers.  As  in 
North  Dakota,  the  interest  in  tree  planting  is  growing,  and,  in  addi- 
tion to  the  species  which  have  been  most  popular  in  North  Dakota, 
elm  and  soft  maple  have  been  used  extensively  in  South  Dakota. 

Nebraska  has  an  area  of  planted  timber  estimated  to  be  192,000 
acres,  and  there  are  something  more  than  2,000,000  acres  more  which 
might  be  planted  to  advantage  to  utilize  waste  lands  and  provide 
adequate  protection  for  crops  in  the  farming  districts.  While  Ne- 
braska has  deserved  and  won  the  name  of  ''Tree  Planting  State,"  the 
indications  are  that  planting  is  slightly  declining,  particularly  in  the 
eastern  portion  of  the  State.  As  in  the  other  Western  States,  the 
chief  purposes  of  past  planting  have  been  to  secure  shelter  and  to 
produce  fuel  and  posts.  Cottonwood,  boxelder,  ash,  elm,  and  maple 
have  been  the  species  largely  planted.  Reliable  data  show  that 
175,000  acres  have  been  planted  with  forest  trees  in  Kansas,  and  at 
least  1,700,000  acres  should  be  planted.  In  addition  to  the  hardy 
species  which  have  been  most  largely  used  in  Nebraska,  black  locust, 
hardy  catalpa,  and  black  walnut  have  been  favorites  with  the  Kansas 
farmers. 

In  the  prairie  region  of  western  Oklahoma  over  21,000  acres  have 
thus  far  been  planted  with  trees.  It  remains  for  the  landowners  in 
this  relatively  new  farming  region  to  plant  nearly  300,000  acres  for 
the  best  interests  of  their  section.  The  species  chiefly  used  are 
black  locust,  hardy  catalpa,  maple,  and  cottonwood. 

The  planting  of  black  locust,  cottonwood,  and  catalpa  is  also 
being  done  on  a  rapidly  increasing  scale  on  the  prairies  and  plains 
of  the  western  half  of  Texas.  Hardly  more  than  13,Q00  acres  have, 
however,  as  yet  been  planted,  and  it  will  probably  be  many  years 
before  the  ranchmen  in  this  region  will  accomplish  the  planting  of 
the  2,500,000  acres  which  should  be  devoted  to  tree  growing. 

As  a  whole,  particularly  for  shelterbelts  and  windbreaks,  the  cen* 
tral  region  needs  to  use  more  conifers. 

WESTEBN  BEGION. 

The  western  region  includes  the  Rocky  Moimtain  and  the  Pacific 
Coast  States.  Much  of  the  forest  land  in  the  Western  States  is 
within  National  Forests,  and  forest  planting  on  these  lands  is  chiefly 
a  federal  problem.  But  there  are  abundant  opportimities  for  private 
planting  in  the  valleys  of  southern  California  and  on  irrigated  lands 
throughout  the  region.  It  is  essential  that  more  than  2,500,000 
acres  of  land  in  this  region  in  private  ownership  should  be  artificially 
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forested,  and  by  far  the  greater  portion  of  this  planting  must  be 
done  by  farmers  or  ranchmen. 

On  irrigated  lands  the  primary  purpose  of  planting  by  private 
owners  is  identical  with  that  in  the  central  treeless  region.  Most  of 
the  irrigation  projects  are  subject  to  strong  winds,  and  protection 
is  essential.  Forest  planting  by  farmers  in  Califomia  is  needed  for 
the  protection  of  watersheds,  as  shelterbelts  for  orchards,  and  for 
the  production  of  commercial  timber. 

The  area  of  planted  timber  in  this  region  is  38,862  acres,  of  which 
37,100  acres  have  been  planted  by  private  landowners.  A  very 
interesting  and  economically  valuable  object  lesson  in  planting  is 
the  aggregate  of  20,000  acres  of  eucalypts  in  CaUfomia.  This  pre- 
sents a  remarkable  example  of  profitable  returns  from  a  quick-growing 
species,  and  shows  the  value  of  further  experiments  with  exotic 
species  in  the  United  States. 

If  proper  species  are  used  there  should  be  no  great  difficulty  in 
seciuing  good  shelterbelts  and  woodlots  on  western  irrigated  lands. 
Eastern  trees  have  proved  most  useful  in  the  limited  planting  done 
thus  far.  Ash,  cottonwood,  locust,  elm,  and  introduced  species,  such 
as  Norway  spruce  and  Scotch  pine,  have  been  planted.  The  choice  of 
species  depends  chiefly  upon  temperature,  since  moisture  can  be 
controlled  by  irrigation.     (PL  XXIII,  fig.  2.) 

The  development  of  planting  in  Califomia  has  been  more  rapid 
than  in  any  other  State  in  the  region.  High  returns  from  plan- 
tations have  already  been  secured,  and  the  southern  part  of  the  State 
is  likely  to  be  a  great  producer  of  eucalyptus  (hardwood)  timber 
for  many  uses,  especially  furniture  and  wagon  stock.  It  is  estimated 
that  there  are  at  least  1,000,000  acres  of  land  in  the  valleys  of  southern 
Califomia  upon  which  continued  irrigation  for  the  production  of  fruit 
is  not  feasible,  but  which  can  be  irrigated  from  time  to  time,  and  are 
well  suited  for  the  growing  of  eucalypts.     (PI.  XXV.) 

The  principal  forest  lands  outside  of  National  Forests  he  in  Wash- 
ington and  Oregon,  west  of  the  Cascades,  and  in  Califomia.  Possibly 
25  to  30  per  cent  of  the  cut-over  lands  in  the  former  section  will  be 
devoted  eventually  to  agriculture.  Adequate  fire  protection  and 
proper  forest  management  will  provide  for  a  future  timber  supply  on 
the  remainder  of  these  lands.  Planting  will  be  a  small  factor  only, 
and  supplemental  to  forest  management,  in  order  to  restock  areas 
that  can  not  reseed  naturally,  because  of  lack  of  seed  trees. 

CONCLUSION. 

From  the  problems  of  the  various  planting  regions  of  the  United 
States  it  appears  that  just  as  the  greater  portion  of  the  forest  area 
of  the  country  lies  in  the  East,  so  the  amount  of  land  requiring  arti- 
ficial restocking  is  greater  in  that  region.    Conservative  lumbering 
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and  forest  planting  within  National  Forests  and  by  private  owners 
in  the  West  will  maintain  a  permanent  supply  of  valuable  western 
conifers,  but  in  the  East  the  perpetuation  of  the  best  species  of  hard- 
wood is  dependent  largely  upon  the  activity  of  the  private  land- 
owners. It  is  absolutely  essential  that  the  people  of  each  State,  and 
particularly  farm  owners,  should  realize  the  inmiense  importance  of 
individual  effort  in  providing  for  a  future  timber  supply.  The 
quantity  of  land  that  can  be  restored  to  value  through  forest  plant- 
ing by  the  Federal  Oovemment  or  by  the  States  is  in  the  aggregate 
small  and  comparatively  insignificant  as  compared  to  the  great  area 
that  must  be  forested  eventually  by  private  landowners,  among 
whom  the  farmer  stands  first  and  foremost. 

In  case  the  prospective  planter  finds  himself  confronted  with  a 
local  problem  concerning  which  he  feels  the  need  of  special  advice^  he 
should  correspond  with  The  Forester,  Forest  Service,  Washington, 
D.  C.,  provided,  of  course,  that  the  authorities  of  his  own  State  are  not 
in  a  position  to  furnish  him  with  the  information  he  desires. 
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PRACTICABILITY  OF  FOREST  PLANTING  IN  THE 

UNITED  STATES. 

By  William  L.  Hall, 
Chief  of  Div'mon  of  Forest  Extenxioiiy  Bureau  of  Forestry. 

Introduction. 

While  it  can  not  be  said  as  j-et  that  forest  planting  is  practicable 
for  the  United  States  as  a  whole,  it  does  apply  to  a  large  part  of  the 
country,  and  is  of  constantly  increasing  importance.  The  purposes  for 
which  forest  planting  is  practicable  differ  so  widely  for  different  parts 
of  the  country  that  the  subject  will  be  considered  here  with  reference 
to  the  several  regions  of  the  United  States,  in  each  of  which  the  objects 
of  planting  are  closely  related. 

The  considerations  which  determine  the  practicability  of  planting 
as  a  part  of  forestry  for  any  specific  region  are  the  following: 

(1)  The  present  supply  of  useful  timber. 

(2)  The  need  of  the  forest  to  provide  shelter,  protect  the  soil,  or 
conserve  moisture. 

(3)  The  capacity  of  the  forest  to  produce  another  crop,  either  unaided 
by  man  or  aided  in  ways  less  expensive  than  planting. 

(4)  The  value  of  the  ground  for  other  purposes  than  forest  growth. 

(5)  The  protection  which  can  be  given  from  fire  or  other  grave 
dangers. 

(6)  Indications  as  to  a  fair  return  on  the  investment. 

Other  considerations  in  the  past  carried  great  weight,  though  they 
are  now  largely  removed.  One  of  these  was  the  lack  of  information 
as  to  the  habits  and  requirements  of  forest  trees,  in  consequence  of 
which  forest  planting  was  merely  an  experiment.  Sufficient  informa- 
tion is  now  available  to  make  success  almost  a  certainty  in  the  planting 
of  a  large  number  of  oyr  most  valuable  trees.  If  the  individual 
has  not  the  needed  information  he  may  easily  get  it  from  his  more 
experienced  neighbor  or  from  the  foresters  of  the  State  or  the  National 
Government.  So,  too,  the  question  of  market  has  become  less  prob- 
lematic than  in  the  past.  The  timber  owner  now  has  a  market  for 
many  kinds  of  timber  for  which  there  wtvs  no  sale  twenty-five  years 
ago. 

As  the  uncertain  factora  in  planting  have  been  cleared  away,  the 
area  for  which  planting  is  practicable  has  steadily  enlarged.  It  will 
now  pay  to  plant  in  localities  where  ten  years  ago  it  would  have  been 
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necessary  only  to  encourage  natural  reproduction.  To-day  the  possi- 
bility of  natural  reproduction  on  such  land  has  gone,  and  only  br 
planting  may  the  stand  be  renewed.  Within  the  next  ten  years,  unle:s^^ 
there  is  a  marked  improvement  in  the  methods  of  handling  forest 
lands,  the  reproductive  power  of  the  forest  will  be  impaired  to  such  an 
extent  by  fire,  stock,  and  other  injurious  agents  that  planting'  will 
become  a  necessity  over  still  greater  areas. 

Regions  in  which  Forest  Planting  is  not  Practicabi^. 

Forest  planting  is  not  practicable  in  those  regions  which  are  as  yet 
well  timbered,  and  in  which  the  reproductive  power  is  sufficient  to 
renew  the  stand  as  the  trees  now  standing  are  cut  away.  Broadly 
speaking,  this  includes  in  the  South  the  hardwood  region  of  the  South- 
ern Appalachians  and  the  pine  belt  from  Virginia  to  Texas.  In  the 
Northeast  it  includes  the  spruce  forests  in  New  York,  Vermont,  New 
Hampshire,  and  Maine;  it  includes  also  sections  elsewhere,  as  in  the 
Allegheny  Mountains.  In  the  West  it  includes  the  heavily  timbered 
portions  of  California,  Oregon,  and  Washington,  and  smaller  sections 
elsewhere. 

Regions  in  which  Forest  Planting  is  Practicabi^e, 

In  other  parts  of  the  United  States  than  those  named  above  there 
arc  some  sections  in  which  the  supply  of  timber  is  wanting  or  is  becom- 
ing insufficient  to  meet  the  demand,  and  in  which  natural  reproduction 
is  not  sufficient  to  insure  a  second  crop.  Fortunately,  it  is  possible  to 
discuss  the  question  according  to  the  geographic  divisions — the  Eastern 
States,  the  Middle  West,  and  the  Western  States.  For  these  regions 
it  must  be  considered  whether  it  will  pay  better  to  use  for  other  pur- 
poses the  land  and  the  capital  invested  in  planting,  and  import  the 
lumber  needed  from  other  regions;  whether  the  land  can  be  protected 
from  fire  and  other  dangers;  and  whether  satisfactory  returns  may  be 
reckoned  upon. 

planting  in  the  eastern  states. 

In  the  Eastern  States  planting  at  present  may  be  considered  under 
the  following  heads:  Farm  wood  lots,  impoverished  farm  lands,  and 
cut-over  nonagricultui-al  lands. 

FARM    WOOD    LOTS. 

It  is  the  experience  of  both  the  practical  farmer  and  the  forester 
that  it  pays  on  every  farm  to  maintain  a  wood  lot  for  the  production 
of  timber  for  farm  uses.  The  wood  lot  furnishes  fuel,  posts,  poles, 
logs,  and  lumber;  it  shelters  from  wind  the  buildings,  orchards,  gar- 
dens, and  fields,  and  in  summer  it  furnishes  shade.  It  is  universally 
recognized  as  an  essential  component  of  the  well-balanced  orderly 
farm. 

The  wood  lot  pays  well,  even  if  it  has  to  be  located  on  valuable 
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agricultural  land;  but  as  on  nearly  all  farms  there  is  variation  in  fer- 
tility, it  pays  better  to  use  the  best  land  for  fann  crops  and  locate  the 
wood  lot  on  the  less  valuable  portion,  if  that  can  be  done  without  inter- 
fering with  any  of  its  important  uses. 

In  the  Eastern  States  the  wood  lot  usuall}^  consists  of  a  remaining 
portion  of  the  original  forest.  Year  after  year  the  trees  have  been 
cut  for  fuel  and  other  purposes  until  in  the  average  wood  lot  the  stand 
is  now  far  from  perfect.  Not  realizing  the  injury  resulting  from 
pasturage,  the  farm  stock  (horses,  cattle,  and  sheep)  have  been  per- 
mitted to  i-ange  at  will  among  the  trees,  with  the  result  that  no  young 
trees  have  come  up  to  occupy  the  ground  as  the  mature  ones  were 
removed.  The  prevention  of  reproduction  has  been  the  most  potent 
cause  of  decline  in  many  wood  lots.  So  important  a  factor  in  farm 
thrift  is  deserving  of  better  treatment.  Stock  should  be  rigidly 
excluded  and  ever}'^  means  taken  to  encourage  natural  reproduction. 
But  in  places  where  natural  reproduction  takes  place  slowly,  planting 
will  be  necessary.  It  is  a  good  plan  to  permit  natural  reproduction 
to  do  its  best,  and  where  it  fails,  to  plant.  Where  the  surface  of  a 
wood  lot  has  become  compacted  by  long  and  continued  tramping,  and 
covered  by  a  dense  sod,  it  will  be  very  difficult  to  renew  the  forest 
even  by  planting.  Many  times  it  will  be  better  to  atart  another  wood 
lot  by  planting  in  a  diflferent  place,  and  then,  after  a  few  years,  to 
clear  up  the  old  one  and  turn  it  into  other  uses.  The  main  thing  is 
never  on  any  farm  to  abandon  the  principle  of  the  wood  lot.  If 
natural  reproduction  fails,  plant;  if  one  site  becomes  inhospitable  to 
tree  growth,  try  another  and  keep  trying  until  the  wood  lot  is  success- 
fully established;  for  on  the  best  farms  there  should  not  fail  to  be 
from  5  to  20  per  cent  of  the  land  in  timber. 

IMPOVERISHBD   FARM   LANDS   AND   CUT-OVER   NONAGRICrLTURAL   LANDS. 

In  the  Eastern  States  are  extensive  areas  of  both  of  these  classes  of 
land.  It  is  true  that  in  some  regions  natural  reproduction  is  coming 
about  satisfactorily.  For  example,  abandoned  farm  lands  in  the  North 
are  here  and  there  being  covered  by  White  Pine  and  Spruce;  in  Vir- 
ginia, Maryland,  Delaware,  and  New  Jersey  with  Scrub  Pine  and  hard- 
woods; and  in  the  South  Atlantic  States  with  Loblolly  Pine.  Where 
the  process  is  going  on  rapidly  enough,  no  thought  need  be  given  to 
planting.  But  there  are  wide  areas  in  all  of  these  States  where 
natural  reproduction  is  lacking,  and  where  the  land,  long  since  cut 
over  by  the  lumberman  or  abandoned  by  the  farmer,  is  unproduc- 
tive and  a  burden  to  the  owner.  (PI.  II.)  The  questions  are:  Can 
these  lands  be  planted  with  assurance  of  a  profitable  return  ^  ("an  the 
capital  locked  up  in  them  be  made  productive?     While  a  few  of  the 

States  are  owners  of  this  class  of  land,^  it  is  mainly  a  problem  for  the 

■  ■ 

« Pennsylvania,  New  York,  and  Connecticut. 
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private  owner.  On  land  of  this  character  the  first  four  consideration> 
mentioned  at  the  beginning  are  removed.  The  region  has  not  now  a 
large  surplus  of  timber,  and  the  land  in  question  is  without  a  natural 
reproductive  tendency  and  without  value  for  other  purposes.  The 
pi-acticability  of  planting,  therefore,  depends  upon  the  possibility  of 
protecting  the  land  and  the  return  to  be  expected.  The  question  of 
protection  must  be  answered  with  respect  to  the  individual  case. 
Injurious  insects  and  trespassing  live  stock  frequently  have  to  be  dealt 
with,  and  are  sometimes  sources  of  grave  danger.  Fire  iseven  a  niore 
serious  menace.  In  some  places  protection  from  fire  is  easy,  in  others 
it  is  very  diiBcult.  Abandoned  farm  lands  of  the  character  described 
are  not  asually  much  grown  up  to  brush,  and  by  the  cutting  and  plow- 
ing of  fire  lines  they  may  without  much  cost  be  made  quite  secure 
from  damage  by  fire.  Where  cut-over  lands  occur  in  large  tracts  it 
is  usually  possible  to  devise  systems  of  control  whereby  they  niay  be 
protected  from  fire,  but  where  they  consist  of  small  scattered  ti-act^  in 
localities  where  fires  are  frequent  and  not  controlled,  it  is  almost  use- 
less to  attempt  to  keep  fire  out,  and,  therefore,  to  plant. 

For  the  land  which  can  be  protected  there  remain  to  be  considered 
the  cost  of  planting,  the  rate  of  growth,  and  the  probable  returns. 

ESTIMATES  OF  COST   AND   RETl'RNS    PER   ACRE   FOR   PLANTED   WHITE   PINE. 

The  estimate  following  is  intended  to  cover  the  cost  and  returns  for 
1  acre  of  planted  White  Pine  in  New  England.  The  estimate  is  gen- 
eral and  applies  fairly  to  a  verj-  large  section,  where  an  area  of  100  or 
more  acres  is  to  be  planted. 

The  seedlings  are  to  be  grown  b}^  the  planter  near  the  tract  which 
it  is  proposed  to  plant,  and  are  to  be  once  transplanted  while  in  the  seed 
bed.  At  the  end  of  forty  years  from  the  making  of  the  seed  bed  the 
entire  product  of  the  plantation  is  to  be  sold  on  the  stump  for  box 
boards.  The  land  is  classed  as  worth  $6  per  acre,  and  the  asse^^sed 
value  per  acre  is  reckoned  as  increasing  at  the  mte  of  75  cents  per 
year  up  to  the  time  of  cutting.  Taxes,  which  are  estimated  at  ^1.80 
per  $100,  are  reckoned  by  decades  for  the  sake  of  convenience.  It 
will  require  1,210  trees  to  plant  the  acre  at  a  distance  of  6  by  6  feet 
The  first  cost  of  1,210  seedlings  in  seed  bed,  including  cost  of  con- 
struction of  the  latter  and  supervision,  is  estimated  at  $2.  After  the 
land  is  cleared,  at  the  end  of  forty  5'ears,  the  value  doubtless  will  l)e 
as  great  as  at  the  beginning,  but  the  value  of  the  land  is  not  taken 
into  consideration.  Should  $6  be  added  to  the  $140  which  it  is  esti- 
mated could  be  secured  for  the  timber  product,  it  would  simply  increase 
by  that  amount  the  profits  of  the  transaction.  Likewise,  if  the  value 
of  the  land  at  the  beginning  were  less  than  $6,  the  profits  would  lie 
greater  by  the  difference  plus  accumulated  interest.  The  statement 
following  shows  the  items  and  amount  of  the  investment  for  1  aci'e. 
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Expenses  on  1  <icre  for  forty  years. 
First  year: 

Cost  of  seed  and  starting  seedlings  in  nursery $2. 00 

Value  of  land 6.00 

Third  year: 

Transplanting  to  nursery,  at  $1  per  1,000 1. 21 

Fourth  year: 

Transplanting  to  field  at  $4.50  per  1,000 5.45 

Taxes  for  first  decade  on  average  assessed  value  of  $9.38,  interest  to  be  reck- 
oned for  thirty-five  years 1. 69 

Taxes  for  second  decade  on  average  assessed  value  of  $16.88,  interest  to  be 

reckoned  for  twenty-five  years 3. 04 

Taxes  for  third  decade  on  average  assessed  value  of  $24.38,  interest  to  be 

reckoned  for  fifteen  years 4. 39 

Taxes  for  fourth  decade  on  average  assessed  value  of  $31.88,  interest  to  b^ 
reckoned  for  five  years 5. 74 

Total 29.52 

Amount  at  3  per  cent  compound  interest 70. 70 

At  the  age  of  forty  years  the  average  planted  White  Pine  in  New 
England  is  8  inches  in  diameter  and  48^  feet  high.^ 

It  is  estimated  that  the  land  will  produce  at  least  40  cords  of  wood 
suitable  for  use  as  box  boards,  which  should  sell  on  the  stump  at  not 
less  than  $4  per  cord,  bringing  $160  per  acre.  Deducting  from  this 
sum  the  amount  at  3  per  cent  compound  interest,  $70.70,  there  remains 
$89.30  as  the  return  on  the  investment.  This  is  equivalent  to  a  return 
of  about  $2.25  per  year  from  the  time  of  planting  to  the  time  of  cut- 
ting, a  very  satisfactory  return  considering  the  fact  that  it  is  secured 
from  land  which  is  useless  for  any  other  purpose,  and  which  without 
a  timber  crop  would  be  a  source  of  constant  expense  for  taxes.  The 
timber  crop  not  only  gives  a  return  on  the  money  invested,  but  it 
makes  productive  the  capital  locked  up  in  the  land. 

For  the  sake  of  definiteness  in  the  estimate,  it  is  assumed  that  the 
stand  will  be  cut  off  clean  at  the  end  of  forty  years.  In  actual  experi- 
ence, probably  the  wiser  course  would  be  to  leave  at  least  half  the 
stand  for  ten  or  twenty  years  longer.  During  this  period  the  trees 
would  not  only  grow  mpidly,  but  the  quality  of  the  lumber  would 
greatly  improve,  and  in  consequence  it  would  command  a  corre- 
spondingly higher  price. 

In  this  estimate  the  cost  is  the  record  of  actual  experience;  the  rate 
of  taxation,  that  at  present  common  in  New  England;  the  rate  of 
growth,  the  average  of  planted  White  Pine  in  New  England;  and  the 
price  less  than  that  which  has  already  been  received  where  fair  access 
was  had  to  market.  The  estimate  is  corroborated  by  actual  expe- 
rience.* 

Since  the  estimate  is  based  upon  present  conditions,  it  more  nearly 

o  Detennined  from  a  series  of  60,000  measurements  in  White  Pine  plantations. 
^  J.  D.  Lyman,  in  The  Forester,  August,  1901. 
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applies  to  a  plantation  established  forty  years  ago,  and  to  be  marketed 
now,  than  to  one  established  now  and  to  be  marketed  forty  y^ears  in 
the  future.  In  the  last  forty  years  White  Pine  lumber,  as  represented 
by  the  Detroit  market,  has  advanced  fully  100  per  cent  If  it  should 
advance  in  the  same  proportion  in  the  next  forty  years,  the  return  on 
this  investment  would  be  proportionately  greater. 

While  this  estimate  is  for  White  Pine  it  is  applicable  to  Red  Pine 
and  Norway  Spruce  over  a  large  part  of  New  England.  From  Mas- 
sachusetts to  North  Carolina  the  Chestnut  may  be  counted  on  to  give 
commensurate  returns  when  grown  for  telegraph  poles  and  railroad 
ties,  and  likewise  the  Black  Locust  for  posts.*"  In  Virginia,  the  Caro- 
linas,  and  Georgia  is  much  land  that  could  be  planted  to  Loblolly  Pine 
with  indications  of  profit  equal  to  the  estimate.  Actual  examples  of 
planting  the  Loblolly  Pine  are  lacking,  but  its  rapid  growth  strongly 
indicates  great  usefulness  as  a  planted  tree.  Black  Walnut  may  alsso 
be  counted  as  a  profitable  tree  for  planting  in  the  Southeastern  States. 
It  is  adapted  only  to  the  more  fertile  soils,  and  requires  from  seventy- 
five  to  one  hundred  years  to  produce  lumber  of  great  value. 

It  happens  in  many  cases  that  there  are  protective  as  well  as  financial 
considerations.  Soil  which  erodes  easily  by  water  or  is  so  sandy  as  to 
be  blown  by  the  wind  may  be  retained  and  improved  by  a  forest  cover. 
A  forest  furnishes  the  best  possible  cover  for  the  watersheds  of  storage 
reservoirs.  For  this  reason  fully  as  much  as  for  the  financial  one, 
several  water  companies  are  planting  extensively  in  the  Eastern  States. 
Among  the  most  important  of  these  are  the  Metropolitan  Water  and 
Sewerage  Board  of  Massachusetts,  which  is  planting  on  the  watershed 
of  its  immense  reservoir  at  Clinton,  Mass.,  and  the  water  department 
of  the  city  of  Woonsocket,  R.  I.  (PI.  Ill,  fig.  1).  In  both  cases  the 
planting  is  being  done  in  cooperation  with  the  Bureau  of  Forestry-. 
The  water  companies  supplying  the  cities  of  New  Haven  and  Hart- 
ford, Conn.,  are  also  planting  large  tracts  about  their  reserv^oirs  under 
plans  prepared  by  the  director  of  the  Yale  Forest  School,  and  the  city 
of  Middletown,  Conn.,  is  similarly  planting  under  directions  from  the 
State  forester. 

The  States  of  New  York,  Pennsylvania,  and  Connecticut  have  re- 
cently acquired  extensive  areas  of  nonagricultural  land,  and  are  now 
engaged  in  the  work  of  foresting  them.  The  State  of  New  York 
especially  is  undertaking  work  of  great  magnitude.  Within  the 
Adirondack  Preserve  are  about  60,000  acres  of  burnt-over  waste  land 
which  it  is  planned  to  reforest.  A  beginning  was  made  last  year  by 
the  planting  of  750  acres,  and  it  is  proposed  hereafter  to  plant  at  tHe 
i*ate  of  1,000  acres  per  year  until  the  waste  land  is  covered.  Nur- 
series for  the  growing  of  seedlings  are  now  being  established. 

"  Albert  Neilson,  in  Forestry  and  Irrigation,  August,  1902. 
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Considering  the  work  which  is  being  done  by  States,  municipalities, 
corporations,  and  individuals,  the  present  operations  in  forest  plant- 
ing in  the  East  far  exceed  any  similar  activities  in  the  past.  More- 
over, the  planting  now  being  done  is  based  upon  sound  business  prin- 
ciples, and  is  bound  to  show  satisfactory  returns,  the  effect  of  which 
will  be  widely  extended  planting  throughout  the  Eastern  States. 

PLANTING   IN   THE   MIDDLE   WEST. 

The  Middle  West  can  best  be  considered  under  three  headings:  The 
White  Pine  belt;  the  main  agricultural  region;  the  semiarid  region. 

THE  WHITE   PINE   BELT. 

Land  on  which  White  Pine  has  been  the  predominant  tree  occupies 
.  large  portions  of  the  States  of  Michigan,  Wisconsin,  and  Minnesota. 
This  discussion  refers  to  those  cut- over  and  burnt-over  areas  of  White 
Pine  land  which,  on  account  of  their  stony,  sandy,  or  otherwise  infertile 
condition,  can  not  be  converted  into  productive  farms.  (PI.  Ill,  fig.  2.) 
That  it  is  well  suited  to  the  production  of  timber,  its  original  condi- 
tion proved,  and  the  only  hope  of  ever  making  it  profitable  is  to  put  it 
again  into  forest.  That  the  present  supply  of  White  Pine  is  already 
very  short  is  indisputable.  Over  large  areas  where  it  grew  best  it  is 
already  exhausted,  and  in  the  remaining  districts  it  is  greatly  dimin- 
ished. Except  where  recently  lumbered  or  yet  uncut,  reproduction 
has  failed.  Protection  from  fire  is  as  impoi*tant  here  as  on  the  cut- 
over  lands  in  the  Eastern  States,  and  may  be  accomplished  in  the  same 
way.  For  large  tracts  adequate  systems  of  protection  may  be  devised 
without  proportionately  great  expense,  but  small  tracts  surrounded 
by  land  loosely  administered  can  not  easily  be  protected. 

The  restocking  of  White  Pine  lands  seems  to  be  a  State  rather  than 
an  individual  or  National  problem.  Conditions  favor  its  management 
in  large  tracts  for  the  production  of  standard  dimension  lumber.  This 
will  require  a  rotation  of  from  sixty  to  eighty  yfears — a  period  too 
extended  for  individual  enterprise.  The  National  Government  could 
well  afford  to  undertake  the  work,  provided  it  owned  the  land. 
But  land  of  the  character  in  question  has  mainly  become  alienated. 
The  States  own  very  large  and  increasing  holdings,  on  account  of 
school  grants  and  tax  forfeiture.  Probably  the  next  decade  will  be 
marked  by  a  systematic  attempt  at  the  reforestation  of  their  waste  land 
bv  all  three  of  these  States. 

Gen.  C.  C.  Andrews,  State  chief  fire  warden  of  Minnesota,  speaks 
thus  of  the  condition  in  his  State :^ 

It  is  estimated  that  there  are  in  scattered  localities,  and  principally  in  northern 
Minnesota,  3,000,000  acres  of  waste,  sandy,  hilly,  or  rocky  pine  forest.     Hence,  if 


'^Seventh  Annual  Report  of  the  Chief  Fire  Warden  of  Minnesota. 
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the  State  were  now  to  begin  to  plant  that  land  with  pine  at  the  rate  of  37,500  acre? 
per  year  the  whole  would  in  eighty  years  become  a  well-stocked  nonnal  forest,  yieUi- 
ing  perpetually  thereafter  675,000,000  feet  B.  M.  annually.  ♦  *  *  Besides  yield- 
ing a  splendid  revenue  from  waste  lands,  which  otherwise  would  every  year  become 
more  barren  and  useless,  it. would  afford  steady  labor  for  thousands  of  people,  and 
among  indirect  benefits  it  would  tend  to  beautify  our  landscape,  modify  the  tempera- 
ture,  fertilize  the  soil,  and  replenish  the  water  supply.  *  *  *  There  are  remain- 
ing in  Minnesota  from  20  to  30  billion  feet  of  pine,  and  this  is  now  being  cut  at  the 
rate  of  1}  billion  feet  per  year,  and  the  greater  part  shipped  out  of  the  State.  Any- 
one can  judge  for  hims<elf  how  long  this  main  supply  will  last.  The  average  value  of 
standing  pine  in  ^linnesota  is  now  $4  per  1,000  feet  B.  M.  This  value  has  risen  $1 
per  1,000  feet  within  the  past  four  years^  «  »  ♦  From  these  facts  it  is  clear  that 
it  would  be  wise  economy  for  the  State  of  Minnesota  to  at  once  b^in  to  acquire  pos- 
session of  the  various  tracts  of  waste  land  and  plant  them  with  pine. 

A  preliminary  sun'ey  of  1,000  acres  in  northern  Minnesota  has 
already  been  made,  the  planting  of  which  will  follow  as  soon  a? 
arrangements  can  be  made  for  it.  According  to  the  plan  now  pro- 
poned, this  is  to  be  only  preliminary  to  much  more  extensive  work. 
A  State  forestry  commission  already  exists.  The  next  legislature  will 
consider  a  bill  to  appropriate  money  for  this  commission  and  authorize 
it  to  accjuire  for  the  State  land  suitable  for  forest  purposes.  If  this 
is  done,  active  reforestation  can  be  begun. 

The  State  of  Michigan  last  year  set  aside  a  tract  of  60,000  acres  of 
cut-over  pine  land  for  an  attempt  at  systematic  forestry.  It  is,  first, 
a  problem  of  protection  from  fire,  and  after  that  of  restocking.  The 
present  growth,  even  where  best,  is  scarcely  more  than  enough  to  fur- 
nish seed.  Mr.  Thomas  H.  Sheri-ard,  who  represented  the  Bureau  of 
Forestry  in  a  cooperative  investigation  of  the  tract  last  year,  has  this 
to  say  in  regard  to  the  pmcticabilit}'  of  planting:^ 

Wherever  protection  is  certain  planting  would  become  perfectly  feasible.  Where 
planting  is  necessary  these  lands  could  be  planted  with  pine  at  an  average  coet  per 
acre  of  not  more  than  $8.  This  sum  would  cover  the  cost  of  raising  seedlings  in  seed 
beds,  transplanting  to  the  nursery,  and  the  final  transplanting  of  the  3-year-old  seed- 
lings at  a  distance  of  6  by  6  feet.  Thinning  and  tending  are  considered  unnecessary. 
The  investment,  at  3  per  cent  compound  interest,  would  amount  to  $35  per  acre  at 
the  end  of  50  years.  The  value  of  the  product  at  the  end  of  this  period,  roughly 
estimated  at  40  cords  per  acre,  would  be  $120,  assuming  a  stumpage  price  of  $3  per 
cord.  This  represents  a  net  gain  of  $95,  or  $1.98  an  acre  per  annum.  This  estimate 
is  for  White  Pine.    The  figures  given  are  purposely  conservative. 

THE   MAIN    ACJRICrLTrRAI.    RI-XJION. 

This  includes  the  States  of  the  Missouri,  Mississippi,  and  Ohio  val- 
leys, between  the  White  Pine  belt  on  the  north  and  the  heavily  for- 
ested  region  on  the  south.  From  this  great  agricultural  region  the 
most  valuable  timber  has  now  largely  been  removed.  What  remains 
is  contained  principally  in  wood  lots  belonging  to  individual  farms. 
The  region  also  includes  a  ver}'^  large  area  once  reckoned  as  treeless, 

«  Forestry  and  Irrigation,  October,  1902. 
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yet  prodigious  energy  among  the  settlers  has  provided  for  many 
such  sections  fully  as  much  timber  as  is  now  to  be  seen  in  some  sections 
once  heavily  timbered.  The  Kansas  State  board  of  agriculture  reports 
142,984  acres  of  planted  forest  in  1900.  Nebraska  claims  over  200,000 
acres.  The  valley  of  the  Arkansas  River  in  Kansas,  forty  years  ago 
entirely  treeless,  appears  now  to  the  casual  observer  to  be  as  fully 
timbered  as  the  valley  of  the  Wabash,  which  was  once  entirely  for- 
ested. 

The  only  system  of  forestry  practicable  throughout  this  region  is 
the  system  of  wood  lots  on  individual  farms.  The  land  is  too  valuable 
for  agricultural  crops  to  be  devoted  to  timber  culture  on  a  large  scale, 
but  no  farm  i-s  so  valuable  but  that  it  would  be  worth  more  with  a  well- 
kept  wood  lot,  covering  from  5  to  20  per  cent  of  its  area.  In  addition 
to  wood  lots,  a  most  sensible  practice  prevails  of  establishing  protective 
shelter- belts  and  rows  of  trees  for  wind  breaks  in  places  of  the  greatest 
exposure.  Such  plantations  add  immeasurably  to  the  comfort  of  the 
farm  in  addition  to  the  timber  supplies  which  they  furnish.  It  is  often 
possible  in  the  Middle  West,  as  in  the  East,  to  put  the  wood  lot  on  the 
less  valuable  part  of  the  farm,  which  is  always  desirable  when  conditions 
will  permit  it. 

In  addition  to  wood  lots  and  protective  belts,  it  is  practicable  in 
places  in  the  Middle  West  to  establish  forest  plantations  for  the  pro- 
duction of  fence  posts,  telegraph  poles,  and  railroad  ties,  purely  as  a 
financial  investment.  Large  plantations  of  Hardy  Catalpa,  Black 
Locust,  Red  Cedar,  and  Osage  Orange  have  been  established  on  the 
veiy  best  agricultural  land,  and  compete  favorably  with  wheat  and 
corn  as  money-producing  crops, <* 

THE  SEMI  ARID   REGION. 

Lying  between  the  agricultural  region  and  the  mountains,  the  semi- 
arid  region  embraces  seveml  sections  of  large  extent,  which  through 
the  production  of  timber  would  attain  a  value  otherwise  impossible. 
The  most  notable  of  these  sections  is  that  containing  the  sand  hills  in 
west  central  Nebraska.  They  cover  an  area  of  100  by  150  miles, 
which  throughout  is  well  adapted  to  the  growth  of  pine  timber.  A 
large  amount  of  land  in  the  sand  hills  is  yet  retained  by  the  Govern- 
ment. In  April,  1902,  the  Niobrara  and  Dismal  River  forest  reserves, 
containing  altogether  208,902  acres,  were  established  in  this  section 
for  the  puipose  of  making  a  systematic  trial  at  forestation.  The 
Department  of  the  Interior  has  invited  the  Department  of  Agriculture 
to  undertake  this  work,  which  is  now  fairly  begun.  The  first  planting 
will  be  done  in  1903.  (PI.  IV.)  If  inexpensive  but  successful  plant- 
ing methods  are  found,  a  large  tract  of  planted  timber  should  result 

i^i  in  II  ,  ,  , ^   j^         — I      r     T  --1^1  ^^m 

aBul.  No.  37,  Bureau  of  Forestry,  U.  S.  Dept.  Agr.,  "The  Hardy  Catalpa,"  describea 
several  large  commeri'ial  plantations  of  Haitiy  Catalpa. 
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from  the  work  of  the  next  decade  in  thatre^on.  There  are  also  other 
districts  in  the  semiarid  re^on  which  have  the  same  general  conditions 
and  in  which  the  Government  still  owns  most  of  the  land.  It  would 
be  a  wise  policy  for  it  to  establish  resen^es  for  forest  planting  in  all 
these  sand-hill  districts.  The  land  is  valuable  for  forest  trees,  and  the 
fact  that  settlers  have  passed  over  and  ai*ound  it  for  thirtj"  years 
without  taking  it  up,  shows  that  it  is  valuable  for  nothing  else. 

Planting  in  these  sections  is  an  undeitaking  which  logically  falls  to 
the  General  Government  rather  than  to  the  State  or  the  individual. 
The  investment  extends  over  too  long  a  period  for  individual  activity-. 
and  besides  the  Government  owns  most  of  the  land.  The  same  reasons 
exist,  therefore,  for  the  Government  to  undertake  this  work  as  for  the 
States  to  undertake  planting  in  the  White  Pine  belt. 

PLANTING   IN  THE   WESTERN   STATES. 

In  the  Western  States,  where  the  agricultural  land  is  limited  in  area. 
but  highly  developed  through  irrigation,  forest  planting  will  neces- 
sarily be  confined  almost  exclusively  to  the  mountains.  It  is  true  that 
in  certain  parts  of  southern  California  the  profitable  culture  of  the 
Eucalypts  for  timber  is  being  carried  on  even  on  very  valuable  agri- 
cultural land.  The  climatic  adaptations  of  this  tree  prevent  its  g-eneral 
use,  and  no  other  tree  grows  rapidly  enough  in  that  region  to  pay  on 
valuable  land. 

The  necessity  of  a  forest  cover  on  the  Western  mountains  is  not  now 
doubted  by  anyone  who  has  studied  the  conditions  at  all  deeply.  Suc- 
cessful irrigation  depends  upon  a  regular  flow  of  water,  which  in  the 
Western  States  is  dependent  in  an  unusually  high  degree  upon  the 
condition  of  the  forest  upon  the  mountains.  A  forest  of  good  density 
acts  in  two  ways — both  beneficial.  It  great!}'  lessens  evaporation  and 
it  diminishes  the  surface  run-oflF,  causing  the  water,  instead  of  rushing 
off  the  ground  in  surface  torrents  immediately  following  a  rain,  to 
percolate  gradually  through  the  soil  and  to  appear  at  lower  levels  in 
the  form  of  springs. 

It  is  often  the  case  in  the  W^estern  mountains  that  where  the  forest 
is  needed  most  it  is  totalh"  lacking  or  else  is  too  thin  to  exert  any 
appreciable  influence  on  stream  flow.  This  is  true  of  very  large  por- 
tions of  the  San  Gabriel  and  San  Bernardino  Mountains,  in  southern 
California,  where  by  fire  and  grazing  the  forest  has  been  entirely 
destroyed.  (PI.  V,  fig.  2.)  Some  of  the  best  orange-producing  and 
lemon-producing  land  in  the  United  States  depends  upon  water  from 
these  mountains  for  irrigation.  With  water  it  is  worth  from  $1,500  to 
$2,000  per  acre,  while  beside  it  is  land  of  exactly  the  same  character 
worth  nothing,  because  there  is  no  water  available  to  irrigate  it. 

The  restoration  of  the  forest  on  these  denuded  mountains  would, 
according  to  experience  in  similar  countries,  so  increase  the  water 
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supply  that  much  more  of  this  land  could  be  irrigated.  Increase  the 
supply  enough  to  irrigate  1 ,000  acres  of  this  land,  and  the  value  of 
$1,000,000  is  created.  There  are  many  places  where  this  result  can  be 
brought  about  within  twenty  years  by  planting  at  an  expense  of  less 
than  $50,000.  Under  such  conditions  the  practicability  of  planting  is 
unquestionable.  In  a  less  degree  this  condition  exists  widel}'  in  the 
Western  States. 

A  careful  system  of  forest  management,  which  involves  planting  on 
denuded  watersheds,  is  of  fundamental  importance  to  the  effectiveness 
of  large  irrigation  works. 

This  is  a  work  far  beyond  the  capacity  of  the  individual,  or  even  the 
State,  and  belongs  inherentlj'  to  the  National  Government.  Not  only 
does  the  Government  own  the  land,  but  in  numerous  cases  where  con- 
ditions to  warrant  planting  exist  they  occur  upon  the  National  forest 
reserves,  which  are  located  in  most  cases  to  include  the  watersheds  of 
important  streams.  On  the  reserves,  of  course,  only  the  Federal  Gov- 
ernment has  the  right  to  plant.  Since  the  Government  will  in  the 
future  develop  irrigation  systems,  it  will  be  compelled,  for  the  pro- 
tection and  efficiency  of  its  own  property,  to  maintain  such  a  system 
of  forestry.  Unless  the  barren  watersheds  are  planted,  great  damage 
must  result  to  the  reservoirs  from  filling  with  silt,  for  the  wash  from 
bare  mountain  slopes  such  as  are  to  be  found  in  southern  California  is 
enormous. 

The  Government  has  already  begun  experimental  planting  in  the 
San  Gabriel,  San  Bernardino,  and  San  Jacinto  forest  reserves  in 
southern  California,  which  are  estimated  b}'  the  United  States  Geo- 
logical SuiTC}'  to  contain  1,447,000  acres  of  brush  land,  upon  w^hich 
all  valuable  timber  has  been  destroyed  by  fire.  Since  the  reserves 
were  established,  several  yeai*s  ago,  the  danger  from  tire  has  been  so 
reduced  bj'  a  vigorous  patrol  system  that  a  large  proportion  of  the 
brush  land  is  now  safe  enough  to  warrant  planting.  Two  or  throe 
years'  ex|>erimental  work  has  developed  economical  and  rather  nipid 
methods  of  planting,  and  during  the  past  season  the  planting  has  been 
extended  over  several  hundred  acres  hy  a  field  party  of  the  Bureau  of 
Forestry.  Knobcone  Pine  has  been  planted  on  the  driest  spot.s; 
Incense  Cedar,  Sugar  Pine,  and  Western  Yellow  Pine  on  the  moister 
and  cooler  places. 

In  the  case  of  the  mountain  slopes  upon  which  planting  is  being 
done,  the  importance  of  a  forest  cover  in  convserving  the  water  supply 
for  the  cities  of  Los  Angeles  and  Pasadena  and  contiguous  country  is 
considered  so  great  that  the  Los  Angeles  County  Forest  and  Water 
Association  and  the  Pasadena  board  of  trade  have  contributed  liberallv 
toward  the  work.     The  planting  gives  promise  of  excellent  results. 

What  the  Government  is  doing  on  these  reserves  it  might  well  do 
on  a  number  of  others  in  California  and  other  Western  States.    There 
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is  great  need  of  planting  on  the  reserves  in  Arizona,  New  Mexico,  and 
Colorado,  where  natural  reproduction  is  insufficient,  and  (ireful  studies 
should  be  made  as  soon  as  possible  to  ascertain  the  best  trees  to  plant 
and  the  right  methods  to  follow.  After  that  is  done  nurseries  may  be 
established  to  grow  trees  for  the  planting. 
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THE  PRACTICE  OF  FOEESTRY  BY  PRITATE  OWNERS. 

By  Henry  S.  Qkaves, 
Superintendent  of  Working  Plans  of  the  Division  of  Forestry. 

INTRODUCTION. 

The  general  movement  in  the  United  States  in  favor  of  conserva- 
tive forestry  began  about  twenty-five  to  thirty  years  ago.  During 
this  time,  through  the  medium  of  newspapers  and  magazines,  Gov- 
ernment and  State  publications,  and  scientific  and  other  associations, 
tlie  importance  of  a  strong  federal  and  State  forest  policy  has  been 
emphasized,  and  private  owners  have  been  urged  to  adopt  careful 
methods  of  handling  their  woodlands.  Some  of  the  results  of  this 
agitation  are  well  known,  such  as  the  withdrawal  from  sale  of  about 
47,000,000  acres  of  public  land  to  be  held  as  federal  forest  reserva- 
tions, tlie  establishment  of  State  reservations  in  New  York  and  Penn- 
sylvania, the  institution  of  a  system  of  fire  patrol  in  Maine,  New  York, 
New  Hampshire,  Minnesota,  Wisconsin,  and  Pennsylvania,  thoappoint- 
ment  of  forest  commissioners  or  similar  officers  in  Maine,  New  Hamp- 
shire, New  York,  Pennsylvania,  Minnesota,  Wisconsin,  and  Kansas, 
the  organization  of  two  forest  schools  in  the  East  and  two  in  the 
West,  as  well  as  tlie  establishment  of  coui'ses  of  lectures  on  forestry 
in  many  agricultural  colleges,  and  the  creation  of  a  lively  interest  in 
the  subject  tliroughout  the  country.  What  effect  the  efforts  of  the 
advocates  of  forestry  have  had  on  the  handling  of  private  woodlands 
is,  however,  not  known  to  the  general  public,  many  l)elieving  that, 
with  the  exception  of  a  few  conspicuous  examples,  real  forestry  has 
not  been  practiced  at  all.  As  a  matter  of  fact,  a  large  amount  of 
work  has  been  done  along  the  lines  of  conservative  forest  manage- 
ment, although  it  has  not  been  known  under  the  name  of  forestry. 
It  is  nevertheless  a  fact  that  wherever  land  is  managed  with  the 
intention  that  it  shall  yield  repeat^t^d  crops  of  timber,  and  is  so  treated 
that  the  producing  power  is  mainf.ained  at  a  high  point,  there  true 
forestry  is  practiced. 

A  large  number  of  owners  in  nearly  every  State  have  carried  on 
work  which  comes  entirely  within  this  definition  of  true  forestry,  but 
their  holdings  are  for  the  most  part  comparatively  small.  The 
majority  of  the  large  owners,  the  lumber  companies,  have  not  cut 
their  forests  with  reference  to  the  future  production  of  timber,  except 
in  some  of  the  spruce  sections  of  the  Northeast.  Throughout  the 
far  West,  and  in  many  parts  of  the  East,  the  danger  from  fire  is  so 
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grt»al  that  iiiosi  owners  nave  not  darecl  vO  leave  money  invest-ed  in 
the  forest,  in  the  form  of  nmall  growing  trees  which  otherwise  might 
he  utilized  with  present  profit.  In  other  sections,  notably  the  Lake 
States,  the  t^xes  are  so  high  that  many  owners  could  not  afford  to  hold 
the  lan<l  for  future  cn)i>8  of  timber,  even  if  there  were  no  danger  from 
fire.  In  such  localities  it  has  l)een  the  object  of  lumbermen  to  remove 
the  timl)er  as  sotm  as  jwssible,  with  no  intention  of  ever  cutting  over 
the  land  a  scK^ond  time.  This  system  of  lumbering,  together  with  the 
great  <lestruction  of  the  forests  by  fire,  has  given  the  impression  that 
there  is  no  careful  forestry  in  this  country  at  all,  and  the  work  of  the 
many  small  ow^ler8  and  of  the  few  large  owners  who  have  managt-d 
their  lands  conservatively  has  been  overlooked.  It  is  the  purpose  of 
this  pai>er  to  review  briefly  the  work  already  done  by  private  owners 
along  the  lines  of  forestry,  much  of  which,  though  lacking  system  an*! 
inii)erfect  in  meth(Kls  and  results,  shows  the  intention  of  true  forestn' 
and  marks  a  great  advance  in  the  treatment  of  our  forests. 

In  order  to  come  in  touch  with  private  owners  who  have  carried  on 
such  forest  work  as  luis  been  de8cril>ed,  the  Division  of  Forestrv 
issued  a  circular  hotter  of  inquiry  regaiiling  the  prevailing  methods  t>f 
handling  wocKllands.     Answers  were  I'eeeived  from  about  2,000  jjersons 
from  forty-six  States  and  Territories,  nearly  1,000  of  whom  stiate<l 
that  they  had  done  some  work  which  might  be  classed  as  f orestn . 
The  material  was  so  voluminous  that  only  a  general  account  of  th** 
work  can  be  given  here,  witli  special  reference  to  the  more  instruciivt- 
examples. 

EARLY    EFFORTS   OF  PRIVATE   OWNERS. 


The  earliest  attempt  at  conservative  forestry  of  which  the  writer 
has  record  was  made  in  Connecticut  in  1730,  when  Jared  Eliot,  of 
Guilford,  in  connection  with  Governor  Bulkley  and  a  Mr.  Livingston, 
of  New  York,  started  a  small  blast  furnace  at  Old  Salisbury.  The 
wood  used  in  making  the  charcoal  needed  in  the  furnace  was  cut  from 
the  neighboring  woodlands,  and  instead  of  clearing  the  forests,  as  W54S 
usiuiUy  done,  a  careful  system  of  thinning  was  juiopted.  Only  the 
large  trees  were  cut,  while  the  small  specimens  were  left  standing  to 
shade  the  ground  and  to  grow  to  a  larger  size.  Tradition  states  that 
under  this  system  the  owners  returned  for  successive  crops  every 
twenty  years,  and  it  is  reported  that  timber  is  still  being  cut  period- 
ically from  this  same  land.  A  similar  system  of  careful  cutting  is  said 
to  have  been  used  bj^  a  large  number  of  farmers  in  New  England 
early  in  this  century,  and  the  practice  was  without  doubt  inaugurated 
very  soon  after  the  count r}'^  became  thickly  settled.  Some  farmers 
went  further  than  simply  to  select  with  care  the  trees  which  they 
wished  to  use  or  sell,  and  made  thinnings  with  the  sole  view  to  improve 
the  remaining  trees.  Thus,  it  appears  that  in  1840  B.  F.  Cutter  intro- 
duced on  his  land  in  Pelham,  N.  H.,  a  system  of  improvement  cut- 
tings.    It  seems  that  an  abandoned  field  had  sprung  up  to  white  pine 
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and  gray  birch,  and  that  when  the  trees  were  about  20  years  old 
the  birches  began  to  be  broken  by  the  wind  and  to  die.  Wishing  to 
save  the  wood  before  it  decayed,  Mr.  Cutter  cut  out  all  the  birch, 
leaving  the  pines  untouched  for  twelve  years  longer.  He  then  saw 
that  a  considerable  number  of  the  latter  were  being  crowded  out  and 
were  dying  from  lack  of  growing  space  and  light,  and  accordingly  he 
thinned  out  all  the  weak  and  unlikely  trees,  leaving  the  strong,  vig- 
orous specimens  for  the  final  crop.  His  labor  was  repaid  by  the  wood 
which  he  took  out  and  the  improvement  of  the  remaining  trees,  which 
grew  more  rapidly  on  account  of  the  increased  amount  of  light  and 
space. 

The  planting  of  forest  trees  on  waste  lands  was  l>egun  in  Massachu- 
setts at  a  very  early  date.  It  is  said  that  between  1740  and  1750  an 
experiment  in  planting  trees  for  ship  timber  was  made  at  Pembroke, 
Mass.  Tradition  relates  that  the  plantation  was  a  complete  success, 
and  that  timber  was  cut  from  it  about  1810.  Another  early  planta- 
tion was  made  in  Bristol  County,  Mass.,  in  1790,  where  a  farmer 
stocked  a  field  with  young  oaks  by  sowing  it  with  acorns.  One  of  the 
first  experiments  in  planting  of  which  there  is  i-ecord  was  made  in 
1819  at  Chelmsfoi-d,  Mass.,  where  Rev.  J.  L.  Russell  transplanted  a 
large  number  of  pitch-pine  seedlings  from  a  field,  which  he  wished  to 
(•ultivate,  to  a  stretch  of  barren  drift  sand.  He  was  much  laughed  at 
by  his  neighbors,  but  to  their  astonishment  the  trees  flourished,  and 
in  twenty  years  he  had  a  fine  grove  of  pines,  6  to  8  inches  in  diameter. 
Of  still  greater  interest  and  value  as  an  illustration  is  the  plantation 
of  Zachariah  Allen,  at  Smithfield,  R.  I.,  who  planted  about  40  acres 
of  waste  land  in  1820  with  chestnut,  oak,  hickory,  and  locust.  The 
seed  was  sown  in  plowed  furrows  on  the  smooth  ground,  and  in  rough 
places  was  dropped  in  holes  made  by  a  hoe  or  a  similar  implement. 
A  careful  account  of  all  expenditures  and  receipts  was  kept,  and  at 
the  end  of  fifty-seven  years  the  books  showed  a  profit  of  G.92  per  cent 
on  the  capital  invested.  Similar  plantations  were  doubtless  made  in 
the  early  part  of  the  century,  but  no  definite  n^cord  of  them  can  be 
obtained. 

Planting  on  a  large  senile  was  begun  in  eastern  Massachusetts  in 
the  present  century  as  early  as  the  forties.  The  best  known  of  the 
plantations  are  those  of  Richard  Fay,  at  Lynn,  who  planted  about  2(X) 
ac^es,  in  184G-1850,  with  oak,  ash,  maple,  Norway  spruce,  Scotch 
pine,  and  larch,  and  of  Joseph  S.  Fay,  at  Woods  Hole,  who  a  few  years 
later  stocked  about  125  acres  with  trees.  On  Cape  Cod  it  has  been 
the  custom  of  the  f armera  for  many  years  to  sow  the  seed  of  pitch  pine 
on  waste  lands.  The  method  is  to  sow  the  seed  with  a  machine  or  by 
hand  in  plowed  furrows  about  4  feet  apart.  The  cost  is  estimati^d  to 
average  $3  to  $5  per  acre.  While  pitch  pine  is  the  trt»e  most  com- 
monly planted,  oak,  ash,  and  other  species  have  also  been  used.  The 
plantations  in  eastern  Massachusetts  are  being  investigated  by  the 
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Massachusetts  Forestry  Association,  and  records  have  already  bet^n 
obtained  of  10,000  acres  of  land  artificially  stocked  with  trees.    (PL 

XXV,  figs.  1  and  2.) 

CAREFUL  THINNING. 

In  many  sections  of  the  country  planting  by  owners  of  small  hol'l 
iiigs  is  very  important  and  should  be  encouraged  in  every  way  p<)5\'^l 
bie,  but  the  proper  care  of  the  existing  woodlands  is  of  much  greiUe:  I 
importance.      Many  observing  farmers  have  already   studied  thi- 
problem  and  manage  their  wood  lots  with  great  intelligence.    (P^ 

XXVI,  fig.  1.)  The  extracts  which  follow  were  selected  from  a  la^:^  ; 
number  of  letters  written  by  farmers  in  nearly  every  section  of  the  ■ 
country  and  are  given  to  illustrate  the  character  of  the  work  done. 

A  farmer  in  Rochester,  Mass.,  writes  as  follows:  ! 

Ten  years  ago  I  began  to  cat  all  treeB  except  white  pine.  I  trim  the  trees  s' 
high  as  a  man  can  reach  easily,  namely,  6  to  8  feet,  leaving  all  limbs  on  the  gronni 
I  leave  the  outside  trees,  which  are  exfiosed  to  the  sun,  as  a  protectioD  to  tk 
trimmed  trees.  I  thinned  and  pruned  the  trees  when  about  20  years  old,  leftvic' 
about  2()0  per  acre. 

The  following  statement  was  received  from  a  farmer  at  Wrentham, 

Mass. : 

About  thirty  years  ago  I  began  to  cut  out  the  dead  and  unthrifty  timber:  al^C' 
cut  inferior  kinds  to  give  more  room  to  the  better  ones.    Cut  early  in  winter. 

« 

iHjfore  deep  snow  interferes  with  the  work  of  picking  up  and  hanling'.  Never  cut 
at  the  edges  of  a  wood  lot,  but  leave  thick  growth  to  act  as  a  wind-break.  Do  no: 
cut  the  same  land  each  year,  but  only  so  often  as  dead  wood  or  inferior  growth 
makes  it  worth  going  over  with  as  and  team. 

An  owner  in  Granville,  N,  Y.,  writes  that  his  grandfather  began  u^ 

1850  the  method  of  work  shown  in  the  following  extract: 

I  go  over  each  lot  and  select  such  trees  as  I  consider  to  be  ripe,  inclnding  ^^  ^ 
any  size  with  broken  or  dead  tops.  These  trees  I  blaze  or  mark  with  an  ax.  ^ 
then  send  men  to  cut  these  trees  and  instruct  them  to  use  care  in  felling  not  to 
injure  any  young  trees  if  they  can  avoid  doing  so.  The  tops  I  have  worked  up- 
so  as  to  leave  the  ground  clear  for  the  next  growth. 

This  caivfiil  work  is  by  no  means  confined  to  the  Northeast,  but 
letters  were  received  from  men  in  nearly  every  State  to  the  effect  that 
a  very  large  number  of  farmers  endeavor  to  use  conservative  methcxlj^ 
in  cutting  their  wood  lots.     Thus,  one  farmer  writes  from  Tenness*)^: 

1.  We  use  all  the  timber  that  blows  down. 

2.  We  cut  any  that  seems  to  be  diseased  or  dying. 

3.  We  take  the  crooked,  knotty,  scrubby  trees. 

4.  If  we  need  more  wood  when  the  above  kinds  are  used,  we  cut  the  oldest  trees 
that  seem  to  do  the  least  growing. 

A  Virginia  correspondent  states: 

For  fuel  I  cut  the  old,  dead,  gnarled,  crooked,  and  unshapely  trees,  leaving  tbe 
straight,  vigorous,  and  more  valuable.  When  cutting  for  fence  material,  I  take 
only  one  or  tvo  here  and  there,  thinning  out  to  give  others  more  room.  Tops, 
logs,  brush,  etc.,  are  burned  in  winter  and  ashes  spread  among  growing  trees. 
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A  Michigan  man  writes  that  he  marks  all  the  trees  he  wishes  to  leave 
standing  and  cnts  the  remainder,  piling  and  burning  the  brush. 
A  California  farmer  writes  as  follows: 

In  the  winter  season,  when  time  will  admit  from  farm  work,  I  cnt  out  all  the 
poorest  growth,  leaving  only  thrifty  trees,  about  200  to  the  acre.  I  draw  ail  brush 
to  some  clear  ground  and  burn  it.  I  bum  all  chips  and  trash  and  obtain  a  large 
amount  of  ashes,  which  I  throw  arouud  my  apple  trees. 

CAREFUL  CUTTING  OF  SPROUT   LAND. 

It  is  well  known  that  most  hard  woods  send  up  sprouts  from  the 
stump,  especially  if  the  trees  are  cut  before  the  sap  begins  to  run  in 
the  spring.     (PI.  XXVI,  fig.  2.)    Many  farmers  take  advantage  of 
this  fact,  and  cut  their  woodlands  clear,  and  then  wait  fifteen  to  thirty 
years  for  a  second  crop  of  sprouts.     It  is  common  to  hear  this  practice 
vigorously  condemned,  but  as  a  matter  of  fact,  it  is  one  of  the  estab- 
lished systems  of  forestry  used  in  Europe  as  well  as  in  this  country. 
For  the  production  of  firewood  it  has  many  advantages;  and  if  the 
cutting  is  done  carefully,  the  growth  will  frequently  amount  to  not  less 
than  1  cord  per  acre  per  annum.     Thus,  New  England  farmers  calcu- 
late that  about  twenty-five  years  are  required  for  cleared  sprout  land 
to  produce  25  cords  of  wood  per  acre.     This  system  has  been  in  prac- 
tice since  the  early  settlement  of  the  country,  and  in  many  places  old 
oak  stumps  may  be  seen  from  which  repeated  crops  of  sprouts  have 
been  cut  and  which  have  become,  under  the  treatment,  gnarled,  mis- 
shapen, and  covered  with  irregular  knobs.     As  a  rule,  no  precautions 
are  used  to  assist  in  the  prolongation  of  the  life  of  the  stumps,  but  the 
correspondence  of  the  Division  of  Forestry  shows  that  a  considerable 
number  of  men  have  taken  this  point  into  consideration  in  cutting 
their  sprout  lands.     Thus,  a  New  Jersey  farmer  writes  that  he  cuts 
his  stumps  slanting  from  the  center  like  the  roof  of  a  house,  taking 
care  not  to  injure  the  bark.     In  this  way  no  rain  water  is  allowed  to 
collect  on  the  stump  and  thus  hasten  its  decay.     A  number  of  cori-e- 
spondents  stated  that  they  are  accustomed  to  cut  the  stumps  close  to 
the  ground,  so  that  independent  roots  will  be  formed  and  the  wind 
will  not  break  off  the  sprouts,  as  would  often  be  the  case  with  high 
stumps.     Letters  were  received  from  many  farmers  stating  that  they 
always  cut  the  trees  in  winter,  as  the  stumps  are  apt  to  lose  their 
sprouting  power  if  cut  during  the  growing  season. 

CONSERVATIVE   LUMBERING. 

The  most  extensive  work  in  forestry  by  himbermen  has  been  done 
in  the  spruce  forests  of  New  York  and  the  New  England  States.  The 
pioneer  of  this  movement  was  E.  S.  Coe,  of  Bangor,  Me.,  who  saw 
very  early  that  if  only  the  large  trees  were  cut  and  the  small  ones 
left  standing,  the  land  could  be  cut  over  at  repeated  intervals.  In 
letting  contracts,  therefore,  he  n»stricted  the  cutting  to  10,  12,  or 
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even  sometimes  to  14  inches  on  the  stump.  As  a  result  he  cut  over 
certain  tracts  a  second  time  and  obtained  as  large  a  cut  as  at  first, 
using  the  same  diameter  limit.  A  large  number  of  owners  have  fol- 
lowed his  example  and  limited  the  cutting  of  spruce  to  a  certain  size. 
but  so  far  as  the  writer  is  infonned  the  cuttings  have  not  been  rejni- 
lated  in  a  systematic  way,  except  on  the  ti*acts  belonging  to  Dr.  W.  S. 
Webb  and  lion.  W.  C.  Whitney,  in  the  Adirondacks,  where  the  land 
has  been  lumbered  under  a  system  devised  by  the  Division  of  For- 
estry. The  usual  method  of  the  lumberman  is  to  issue  instruction^ 
to  the  choppers  not  to  cut  trees  under  a  certain  diameter  on  the  stump, 
and  later  on  the  stumps  in  the  woods  or  the  butt  logs  on  the  landiDi?> 
are  measunHi  in  order  to  see  that  the  regulation  has  been  complie<i 
with.  On  the  two  tracts  just  mentioned,  however,  not  only  is  there  a 
diameter  limit  for  the  cutting,  but  all  trees  are  marked  which  are  to  W 
cut,  and  seed  trees  above  the  specified  size  are  left  when  necessary. 
The  lumbering  is  strictly  regulated  according  to  the  following  rules, 
and  competent  inspector  are  employed  to  see  that  they  are  rigidly 
carried  out; 

(1)  No  trees  shall  be  cut  which  are  not  marked. 

(2)  All  trees  marked  shall  be  cut. 

(3)  No  trees  shall  be  left  lodged  in  the  woods  and  lone  shall  U- 
overlooked  by  the  skidders  or  haulers. 

(4)  All  merchantable  logs  which  are  as  large  as  6  inches  in  diame- 
ter at  the  small  end  must  be  utilized. 

(5)  No  stumps  shall  be  cut  more  than  G  inches  higher  than  ihe 
stump  is  wide. 

(6)  No  spruce  shall  be  used  for  bridges,  corduroy,  skids,  slides,  or 
for  any  i)urpose  except  building  camps,  dams,  or  booms,  unless  it  is 
absolutely  necessary  on  account  of  lack  of  other  timber. 

(7)  All  merchantable  spruce  used  for  skidways  must  be  cut  into 
logs  and  hauled  out. 

(8)  Contractors  must  not  do  any  unnecessary  damage  to  young 
growth  in  lumbering;  and  if  any  is  done,  they  must  discharge  the  men 
who  did  it. 

The  International  Paper  Company  has  within  a  few  years  adopted 
a  system  of  restricting  the  cutting  of  spruce  on  a  part  of  its  lands  in 
Maine,  New  Hampshire,  Vermont,  and  New  York.  The  method  is  to 
cut  no  spruce  under  12  inches  in  diameter  on  the  stump.  Fir,  how- 
ever, is  cut  clean  in  order  to  reproduce  the  ground  to  spruce.  On 
one  tract  of  120,000  acres,  in  New  Hampshire,  an  inspector  has  been 
employed  to  watch  the  lumbermen  to  see  that  they  do  not  cut  any 
small  si)ruce  for  lumbering  purposes,  except  for  camps,  bridges,  dau)S, 
cribs,  piers,  and  corduroy.  On  a  considerable  amount  of  land,  how- 
ever, this  company  cuts  the  spruce  clear  without  regard  to  the  future 
production  of  timber. 

An  interesting  method  of  forest  work  is  that  used  in  the  southern 
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part  of  New  Hampshire,  near  Lake  Winnepesaukee,  where  the  lum- 
"bermen,  in  a  number  of  cases,  have  left  white  pine  trees  for  seeding 
purposes.  The  trees  are  usually  spreading,  scrubby  specimens,  which 
are  of  no  great  value,  but  which,  nevertheless,  would  bring  a  small 
price  for  box  boards.  The  lumbermen  calculate  that  about  two  to 
five  good  seed  trees  of  pine  per  acre,  evenly  distributed,  usually 
secure  an  excellent  natural  reproduction.  It  is  the  custom,  therefore, 
to  leave  standing  not  less  than  two  or  three  spreading  trees  per  acre. 

Some  of  the  lumbermen  in  Maine,  in  cutting  second  growth  white 
pine,  leave  standing  all  trees  under  12  inches  in  diameter,  and  calcu- 
late that  they  can  return  for  a  second  crop  in  about  twenty  years. 

In  the  Allegheny  Mountains  much  of  the  lumbering  does  but  little 
damage  to  the  forest.  This  is  usually  not  due  to  a  conscious  inten- 
tion on  the  part  of  the  lumbermen  to  protect  the  forest,  but  is  because 
only  a  limited  class  of  timber  can  be  sold.  Thus,  one  man  in  West 
Virginia  writes  that  he  cuts  only  the  white  oak,  poplar,  and  walnut, 
leaving  all  trees  under  23  inches  in  diameter.  He  states  that  he  takes 
great  care  not  to  injure  the  young  growth;  that  he  is  now  cutting 
over  a  tract  of  1,200  acres  for  the  third  time  in  twenty-six  years,  and 
that  he  expects  to  remove  his  fourth  crop  in  five  yeara  more. 

A  novel  plan  of  forest  work  has  been  initiat/cd  by  the  owner  of  about 
4,000  acres  at  Kendalia,  W.  Va.,  who  wishes  to  combine  forestry  with 
stock  grazing.  lie  is  thinning  the  entire  tract,  removing  the  dying, 
overripe,  or  otherwise  unlikely  trees,  and  leaving  all  thrifty,  sound 
specimens  of  all  species.  He  then  clears  tlie  underbrush  and  sows 
the  ground  to  blue  grass.  The  thinning  is  to  be  completed  within  a 
year  or  two,  and  the  work  of  clearing  and  sowing  to  grass  will  be  done 
gradually.  It  is  the  owner's  intention  to  utilize  the  farm  permanently 
for  stock  and  to  hold  the  growing  timber  as  an  investment  for  the 
future.  The  owner  is  making  the  experiment  with  the  full  under- 
standing that  ih'o  future  value  of  his  foi'est  lies  in  the  growth  attained 
by  the  small  trees  now  standing,  and  that  when  these*  trees  are  cut 
there  will  be  no  provision  for  natural  reproduction.  The  work  was 
begun  in  1898,  and  10  acres  were  treated  in  the  way  described  in  order 
to  ascertain  the  expense  and  to  test  the  behavior  of  tlie  grass.  It 
appears  to  be  an  entire  success. 

As  illustrating  the  kind  of  forestry  practiced  by  <»ertain  lumbermen 
ill  the  South,  the  following  letter  is  of  interest: 

I  have  just  commenced  to  cut  off  700  acres  near  Ohatchee,  C^alhoan  County,  Ala. 
I  go  over  the  land,  cutting  all  the  trees  down  to  a  diameter  of  13  inches  at  the 
stamp^  or  2  feet  above  the  ground.  I  leave  all  the  oak  and  pine  (iongleaf  yellow 
pine)  and  cut  down  all  other  growths  clean,  and  leave  the  woods  clean  with  the 
exception  of  the  timber  I  leave  to  grow  larger.  These  small  trees  are  then  thick 
enough,  or  as  thick  as  they  should  be,  to  grow  fast.  I  cut  from  this  land  about 
twenty  large  trees  to  the  acre.  This  in  log  scale  makes  about  9,000  to  10,000  feet  to 
the  acre.  I  burn  this  land  off  every  year,  some  time  when  the  sap  is  not  up,  or  any 
time  between  November  and  February.    There  are  never  enough  leaves  to  make 
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enoagh  fire  to  hurt  the  timber  by  burning  it  once  a  3'ear.  I  am  Tory  carefn]  ir. 
catting  thifl  large  timber  to  fall  it  so  as  not  to  inflict  wounds  on  the  trees  to  stay  c^ 
the  ground,  as  this  will  leave  defects  in  the  timber  when  it  is  cut»  say  tiventy  y&nb 
from  now.  I  do  not  leave  small  trees  unless  they  have  straight  bodies,  so  whrii 
they  grow  up  they  will  be  useful  timber.  Inside  of  five  years  I  will  beigin  to  lea\  r 
sprouts  that  appear,  so  as  to  form  another  growth  after  this  timber,  now  bein^  left. 
is  ready  to  cut.    I  use  this  land  after  it  is  cleaned  up  for  sheep  and  hog-  pasture, 

Tlie  instances  of  conservative  lumbering  described  in  the  precediiiL: 
paj^es  are  but  examples  of  work  which  has  been  carried  on  by  a  lar^^ 
number  of  lumbermen.  The  systems  have  been  devised  by  the  owu- 
era  themselves,  and,  while  in  many  cases  improvements  couW  li»? 
made,  the  work  shows  that  much  more  has  been  done  in  the  way  of 
forestry  than  is  generally  supposed. 

FOREST  MANAGEMENT  UNDER  SYSTEMATIC   WORKING    PLA2«TS. 

It  has  been  said  that  forestry  consists  in  managing  woodlands  with 
the  expectation  of  obtaining  rei)eated  cix)ps  of  timber.  Systematic 
forest  management  requires,  first,  the  determination  of  the  amount  «»f 
timber  that  can  be  obtained  at  different  periods,  and,  second,  the  man- 
agement of  the  forest  in  accordance  with  a  definite  plan  which  shall 
s«»cure  the  greatest  returns  in  the  long  run. 

In  most  instances  the  conservative  forest  management  hitherto  pnw- 
ticed  in  this  country  has  been  without  system,  and  the  owners  ha^> 
not  known  whether  or  not  the  methods  used  were  successful  in  main- 
taining the  productive  power  of  tlie  land.     The  first  large  forest  pur 
under  systematic  nmnagement  with  a  definite  working  plan  was  that 
belonging  to  G.  W.  Vanderbilt,  at  Biltmore,  N.  C.     The  work  was 
organized  in  181)1  by  Giffoixi  Pinchot,  now  the  Forester  of  the  Depart- 
ment of  Agriculture,  on  about  4,000  acres.     Additional  tracts  have 
since  been  purchased  to  the  extent  of  about  100,000  acres,  and  the  who]*- 
area  has  been  brought  under  systematic  treatment.     An  expert  for- 
ester is  employi^d  to  superintend  the  work,  and  there  is  a  corps  of 
trained  rangers.     A  certain  amount  of  mature  poplar  has  bei^n  lum- 
l>ered,  and  the  system  of  cutting  employed  has  been  very,  successful 
in  bringing  about  an  excellent  reproduction  of  that  tree.     Improve- 
ment cuttings  of  various  species,  chiefly  for  coi-d  wood,  are  made  m 
the  portions  of  the  tract  nearest  the  market,  and  a  certain  amount  of 
planting  is  done  every  year.     The  tract  is  admirably  protected  from 
fire,  theft,  and  stock  grazing,  and  a  complete  system  of  roads  and  trails 
is  being  laid  out. 

A  great  deal  of  the  work  which  is  being  done  at  Biltmore  would  not 
be  practical  on  many  other  large  tracts  (managed  solely  for  profit)  in 
other  sections  or  even  in  the  same  section  of  the  country.  The  kind 
of  systematic  forest  management  practical  for  lumbermen  will  be  more 
along  the  lines  practiced  on  the  Webb  and  Whitney  tracts,  in  the 
Adirondaeks,  already  mentioned  in  the  discussion  of  conservative 
lumbering. 
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During  the  past  year  a  considerable  amount  of  systematic  forest 
ijvork  has  been  organized  on  private  tracts  under  advice  from  the 
Division  of  Forestry.  This  has  been  the  result  ot  an  offer  made  in 
October,  1898,  by  the  Secretary  of  Agriculture  for  the  Division  to  give 
a^dvice  and  assistance  to  private  owners  in  handling  their  woodlands. 
'Within  a  year  after  the  offer  was  made  applications  were  received 
from  owners  in  thirty-five  States  for  assistance,  the  total  area  covered 
l>y  these  applications  being  about  1,600,000  acres.  The  preparation 
of  working  plans  for  these  tracts  and  the  supervision  of  their  execution 
is  n'ow  one  of  the  important  branches  of  the  work  of  the  Division  of 
Forestry. 

FOREST  FIRES. 

The  first  condition  necessary  for  successful  forestry  is  an  adequate 
protection  from  fire.  In  spai-sely  settled  countries,  where  there  ai-e 
large  unbroken  stretches  of  forest,  this  is  the  first  problem  to  be  solved, 
and  until  the  danger  is  i-educed  to  a  minimum  owners  will  not  luml)er 
with  refei-ence  to  the  future. 

In  farming  countries,  where  the  holdings  are  small  and  interspei'sc  d 
with  fields  and  roads,  the  fii'es  can  be  successfully  prevented  by  care- 
ful watching.  Hitherto  the  majority  of  ownera  of  both  large  and 
small  tracts  have  i"elied  chiefly  on  careful  watching  and,  in  case  of  a 
fire,  on  extinguishing  it  tefore  much  damage  is  done.  Further  pre- 
cautions ai-e,  however,  now  coming  into  use,  such  as  clearing  wood 
roads,  burning  fire  lines,  piling  and  burning  tops  after  cutting,  etc. 
Some  of  these  measures  are  practical  only  on  small  woodlands,  but 
those  who  have  tried  them  write  enthusiastically  of  their  success. 

A  farmer  in  Pennsylvania  describes  his  method  of  protection  as 

follows : 

I  make  fire  lines  2  perches  wide.  Just  before  fall  of  leaf  I  cut  brush  to  prevent 
retaru  of  sap.  In  spring  I  sprinkle  with  water  to  limit  the  extremes  of  fire  and 
born  the  space  inside.  Each  year  the  growth  is  less  and  grass  begins  to  grow. 
The  cost  of  cutting  brash  is  $3  to  $4  per  acre. 

An  owner  of  a  farm  on  one  of  the  small  islands  off  the  coast,  of 

Maine  writes: 

We  cat  two  strips  across  narrow  places  and  cleared  all  brush,  so  that  the  grhss 
would  grow  and,  if  necessary,  in  case  of  fire,  the  land  could  be  plowed.  The  work 
was  started  five  years  ago  and  the  wood  nearly  paid  expenses.  This  method  was 
adopted  because  of  the  danger  of  fire  on  the  outer  ends  of  the  island,  where  fish- 
ermen frequently  camp,  and  we  feel  that  in  case  of  fire  on  a  point  we  could  fight 
it  and  keep  it  from  the  best  part  of  the  island. 

A  Michigan  farmer  makes  a  practice  of  cutting  roads  through  the 
forest,  harrowing  and  seeding  them  to  grass,  and  then  allowing  st(K'k 
to  graze  on  them.  The  system  was  initiated  in  1885,  and  in  the  judg- 
ment of  the  owner  the  expenditure  of  about  $100  per  annum  has  been 
a  pn)fitablo  investment. 

The  construction  of  fire  lines  around  and  through  the  wihhI  lot  is 
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practiced  by  farmers  in  many  sections  of  the  country.  The  cnstom  is 
especially  common  among  Western  farmers  on  the  plains^  who  hav«? 
made  ailificial  plantations.  In  the  South  the  same  system  is  used^ 
but  farmers  more  often  burn  over  the  whole  of  their  land  every  year. 

The  most  disastrous  fires  occur  on  lai^e  tracts,  where  the  constnu- 
tion  of  fire  lines  would  in  many  cases  be  impracticable.  Tlie  i»e^<^l> 
used  by  lumbermen  and  other  large  owners  to  protect  their  property 
are,  therefore,  of  special  interest,  Tlie  most  common  method^  wher»» 
any  att'Ompt  at  fire  protection  is  made,  is  an  oi^anized  fire  patniL 
Thus,  some  companies  operating  logging  roads  have  men  foUov every 
train  during  the  dry  season  to  extinguish  any  fires  that  niflQrlieaet  by 
the  l(KH)motives.  Other  companies  have  extra  rangers  duraig.liie  dry 
times  who  patrol  the  woods,  watch  campers,  and  in  case  of  firaBrejiair 
to  them  at  once. 

This  system  is  well  illustrated  by  the  following  letter  from  a  lum- 
berman in  Forest  County,  Pa. : 

In  dry  times  we  patrol  especially  exposed  parts.  In  spring  and  autmnn,  dar- 
ing dry  weather,  our  woodsmen  all  have  orders,  no  matter  what  they  are  doing, 
whenever  they  see  smoke  arise,  to  go  to  it  and  put  ont  the  fire.  It  is  iisaally  doi^ 
hy  back-nring  entirely  aroand  and  watching  it  nntil  we  are  snre  the  fire  is  unt. 
By  this  means  we  have  kept  serious  fires  from  our  timber  when  we  are  workiiur. 
It  costs  us  a  few  hundred  to  a  thousand  dollars  annually.  Usually  succe^nl. 
but  not  always.    The  outlay  is  profitable. 

The  most  perfect  system  of  fire  protection  in  this  country  known  ii> 
the  writer  is  that  used  by  Dr.  W.  S.  Webb  on  his  tract  of  4(>,000  acres 
(Nehasane  Park)  in  the  Adirondacks.  The  park  is  divided  into  four 
sections,  each  watched  over  by  an  experienced  woodsman,  who  live> 
at  a  point  from  which  all  parts  of  his  section  can  be  easily  and  quickly 
reached.  The  houses  of  the  rangers  are  connected  by  telephone,  and 
there  is  an  admirable  system  of  roads  and  trails.  In  case  of  lire  in 
the  park,  the  superintendent  and  the  rangers  are  notified  by  1**1^- 
phone,  and  all  available  men  are  called  out  to  extinguish  it.  In  Cius*- 
of  a  severe  fire  along  the  railroad  which  traverses  the  park,  Dr.  Webli 
is  notified  by  telegraph,  and  a  locomotive  is  dispatched  t»o  draw  the 
"fire  service"  to  the  scene.  This  consists  of  a  large  tank  placed  on 
a  flat  car,  to  wliich  is  attached  a  box  freight  car  containing  a  small 
engine  used  to  pump  the  water  from  the  tank,  and  a  complete  outfit 
of  hose,  axes,  and  other  tools  used  in  fighting  fires. 

A  lumberman  owning  2,000  acres  in  Huntingdon  County,  Pa., 
describes  his  method  of  fire  x)Potection  as  follows: 

I  divide  into  lots  say  200  acres,  cut  roads  through,  and  rake  all  rubbish  and 
burn  it  before  the  season  gets  too  dry.  This  makes  good  fire-breaks.  When  very 
dry  I  put  a  watchman  on  for  every  200  acres.  The  first  year's  cost  was  $400;  that 
of  succeeding  years  $00. 

The  owner  pronounces  the  above  method  entirely  successful,  and  is 
confident  that  the  outlay  has  been  profitable. 
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^  Peimsylvaiiia  lumber  <;ompany  writes: 

1x1  dry  times  we  have  men  watch  exposed  places;  also  have  100-barrel  tank  on  a 
cskTy  -with  600  feet  of  2i-inch  hose.  Two  streams  can  be  thrown  from  this  tank,  as 
tliere  is  a  powerful  pump  attached  with  two  connections  for  hose.  In  1898  we 
e:2cpended  $900  fighting  fire  before  we  rigged  up  the  tank.  This  year,  with  more 
fires,  the  expense  has  not  exceeded  $100,  and  we  have  been  able  to  control  every 
fire.     Not  over  10  acres  have  been  burned  over  this  season  as  against  200  last  year. 

A  Michigan  man  Avrites  that  he  burns  the  tops  of  the  felled  trees  in 
wet  weather  after  he  has  finished  logging,  and  states  that  the  meas- 
ure has  been  successful  in  protecting  his  timber  land.  He  also  says 
tliat  after  an  experience  of  twelve  years  he  considers  the  outlay  a  good 
investment. 

One  owner  of  30,000  acres  in  Clark  County,  Wis.,  has  for  six  years 
inade  a  practice  of  clearing  up  and  burning  the  tops  after  lumbering, 
iiiid  considers  it  a  practical  and  profitable  undertaking. 

In  the  pine  belt  of  the  Atlantic  coast  it  has  long  been  the  custom 
for  many  owners  to  let  a  light  fire  run  through  the  forest  annually',  or 
once  in  several  yeare.  The  fire  is  set  in  winter  or  early  spring,  w^hen 
the  ground  is  damp  and  it  can  be  kept  under  control.  The  measure 
is  very  successful  in  protecting  the  standing  timber,  but  in  many  cases 
it  destroys  the  young  seedlings,  and  the  ultimate  effect  on  the  forest 
is  injurious.  The  method  of  burning  used  in  the  turpentine  forests  is 
shown  1)3^  the  following  letter  from  Louisiana: 

We  rake  the  dry  straw  (needles),  grass,  and  chips  from  the  base  of  the  trees, 
about  3  feet  all  around,  and  the  woods  are  burnt  within  the  time  prescribed  by 
the  Mississippi  law,  to  lessen  the  growth  of  grass.  The  work  was  begun  about 
eight  to  ten  years  ago,  and  cost  about  $120  for  1,600  acres.  The  custom  of  raking 
the  ground  at  the  base  of  the  trees  is  considered  as  part  of  the  turpentine  busi- 
ness. This  method  is  adopted  by  nearly  all  turpentine  producers.  The  raking  is 
done  with  ordinary  garden  rakes,  and  has  been  the  means  of  preventing  many 
forest  fires.  The  raking  is  commenced  about  one  week  before  Christmas  or  earlier, 
if  the  straw  is  done  falling,  and  continues  all  through  January. 

The  cost  of  raking  and  burning  is  estimated  by  the  crop.  About  10,000  boxes 
constitute  a  crop,  and  the  cost  of  raking  and  burning  is  about  $12  per  crop.  I 
work  about  10  crops  every  year,  and  pay  on  an  average  $120  to  have  them  raked 
and  burned  properly;  and  the  outlay,  in  my  judgment,  has  proven  both  wise  and 
profitable. 

The  custom  of  burning  over  the  forest  in  winter  or  early  spring  is 
also  common  among  lumbermen  and  farmers  in  California  and  other 
WesU^rn  St>*ites. 

FOREST  PLANTING. 

The  great  bulk  of  the  foi-est  planting  has  been  done  in  the  States 
west  of  the  Mississippi  River.  In  the  Eastern  States,  except  in  a  few 
instances,  the  planting  has  been  on  a  very  small  scale  and  usually  as 
an  experiment.  Reference  has  ali*eady  been  made  to  the  extensive 
planting  in  eastern  Massachusetts,  where  not  less  than  I0,()00  acres 
have  been  artificially  restocked  with  forest  trees.  (PI.  XXVII,  fig.  1.) 
Nowhere  else  in  the  country,  so  far  as  the  writer  is  informed,  has  so 
much  planting  been  done  on  so  limited  an  area.     Record  has  been 
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obtaiiKHl  of  a  large  number  of  farmers  who  have  planted  from  1  to  1" 
acivs,  and  there  are  a  few  instances  of  planting  on  a  more  ambit itin> 
scale.  The  plantations  described  in  the  following  pages  are  \m\  a 
f(*w  of  many  instances,  but  they  show  the  kind  of  work  which  ha> 
l>een  done. 

An  interesting  plantation  is  that  belonging  to  Isaac  Adams,  a' 
Moultonl)oro,  N.  II.,  covering  altogether  about  50  acres,  and  eomp«>s»-J 
of  white  pine  and  Norway  pine  set  out  about  twenty-five  years  a^- «. 
The  trees  have  grown  admirably,  and,  so  far  as  showing  w^hat  plant*:**, 
pine  will  prcKluce,  the  experiment  is  very  valuable.  The  cost  of  plant- 
ing in  the  fii'st  place  was,  however,  much  more  than  it  wonld  be  to-day. 

The  exi)eriments  of  J.  I).  Lyman,  near  Exeter,  N.  H.,  who  plant*^. 
several  acres  of  waste  land  with  pine,  are  of  considerable  vahi*-, 
because  he  was  able  to  show  that  the  cost  of  stocking  land  with  tr*-*  > 
can  be  reduced  to  about  *3  to  $5  per  acre.  His  method  was  to  s<'W 
the  sec^d  in  hills  4  feet  apart  and  to  put  from  three  to  five  seeds  iri 
each  hill. 

A  very  instructive  plantation  has  been  established  b3'^Mr.  H.  G.  Rus- 
sell, at  East  Greenwich,  R.  I.,  covering  about  150  acres.  (PL  XXVll. 
fig.  2.)  Like  many  American  planters,  he  began  with  imported  tret-*, 
namely,  Sc«tch  pine,  Austrian  pine,  and  Norway  spruce,  but  lat+T 
use<l  native  species.  The  work  was  begun  in  1878,  the  intention  l>eini: 
to  form  a  wind-break,  and  in  addition  to  provide  an  object  lesson  iv 
forest  planting. 

The  most  extensive  planting  in  Pennsylvania  has  been  done  by  tlu^ 
Girard  ostate,  near  Pottsville.  About  250  acres  were  set  aside  iix 
ISSl  to  be  treated  under  the  methods  of  forestry,  lliis  tract  was 
fenced  and  surrounded  and  crosscut  by  fire  lines  wherever  there 
existed  no  roads  adapted  for  that  purpose.  The  trees  used  were 
wliite  pine,  Scotch  pine,  European  larch,  and  white  oak.  The  cost  of 
planting  varied  from  $18  per  acre  for  the  pines  to  $75  for  the  oaks 
The  planting  of  trees  on  the  barren  gravel  at  the  edge  of  the  resc»r- 
voirs  is  of  special  value. 

Anotlier  interesting  experiment  in  planting  in  Pennsylvania  ha.s 
been  undertaken  l)y  the  Morrison  and  Cass  Paper  Company,  at  Tyrone. 
About  2,000  Carolina  poplars  were  planted  in  1808,  at  an  expense  of 
8534.50.  Al:)out  half  the  trees  were  10  to  IG  feet  high  and  the  remain- 
der somewhat  smaller.  They  were  planted  12  feet  apart  in  rocky, 
Avorthless  land. 

The  planting  of  trees  along  the  banks  of  streams  to  prevent  erosion 
has  been  undertaken  in  a  number  of  instances.  Thus,  in  Arkansas  a 
correspondent  states  that  he  has  planted  red  birch,  native  willows, 
and  soft  maple  for  2  miles  along  a  stream  to  prevent  the  washing  of 
the  banks.  The  plants  were  seedlings  about  2  years  old  and  were 
taken  from  the  woods.  Similar  work  has  been  done  at  Mahwah,  N.  J ., 
on  the  estate  of  Theodore  Havemeyer. 
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In  Ohio  tree  planting  was  begun  very  ea^l3^  In  1830  Ezra  Sher- 
lUiii,  of  Preston,  planted  about  15  acres  of  locusts,  as  well  as  an  ave- 
iiio  along  the  public  highway  for  about  200  rods.  In  1870,  180  trees 
^'ore  cut  down  and  1,500  posts  were  obtained,  netting  $525.  A  cer- 
ain  amount  of  planting  on  a  small  scale  is  now  done  by  farmers  in 
)hio,  Indiana,  and  Illinois,  but  most  of  it  is  for  the  purpose  of 
orming  \vind-breaks. 

In  most  sections  east  of  the  Mississippi  the  natural  reproduction  of 
:he  forest  is  so  abundant  that  planting  has  been  little  resorted  to. 
Thus,  where  the  loblolly  pine  flourishes  the  abandoned  flelds  are 
Dften  entirely  seeded  in  a  few  years  to  young  trees.  So  prolific  is 
this  regeneration  that  it  hiis  long  been  the  custom  in  certain  sections 
of  the  South  to  allow  worn-out  land  to  spring  up  to  pine,  and  when 
Iho  trees  are  30  to  50  3'ears  old  to  clear  and  cultivate  the  land.  Thus, 
there  is  a  i*egular  rotation  of  field  and  forest  crops. 

Natural  reproduction  is  very  prolific  throughout  the  humid  regions 
of  the  countr3%  and  old  fields,  if  not  pastured  or  continually  burned 
over,  eventually  return  to  forest.  Planting  is  very  desirable  for  small 
owners,  who,  by  the  expenditure  of  a  small  amount  of  money  or  labor 
<*ach  year,  can  gradually  stock  the  waste  portions  of  their  farms,  but 
for  lumbermen  and  other  large  owners  planting  on  an  extensive  scale 
will,  in  the  majority  of  cases,  not  be  profitable. 

On  the  Western  plains,  where  timber  is  scarce  and  has  a  high  market 
value,  tree  planting  is  very  important,  and  it  is  here  that  the  great 
bulk  of  the  work  has  been  done  (PI.  XXVIII).     Extensive  tree  plant- 
ing on  the  plains  was  begun  about  twenty- five  to  thirty  years  ago. 
Several  States,  notably  Iowa,  Kansas,  Wisconsin,  Nebraska,  Missouri, 
Minnesota,  Illinois,  Nevada,  and  the  Dakota^,  passed  laws  about  that 
lime  encouraging,  by  bounty  or  exemption  from  taxation,  the  plant- 
ing of  forests.     In  1873  the  timber-culture  act  was  passed  by  Congress 
providing  that  a  title  could  be  obtained  to  160  acres,  or  a  propor- 
tionate part  thereof,  by  those  who  planted  40  acres  or  a  proportionate 
area.     While  the  State  laws  had  but  little  immediate  result  and  the 
timber-culture  act  was  frequently  a  source  of  fraud,  an  impulse  was 
given  to  tree  planting,  and  the  great  amount  of  work  which  has  been 
done  must  be  traced  largely  to  the  effects  of  these  legislative  acts. 

The  correspondence  of  the  Division  of  Forestry  shows  that  a  large 
number  of  farmers  have  planted  trees  for  wood  lots  or  wind-breaks 
in  all  the  Western  States.  The  greatest  amount  of  work  seems,  how- 
ever, to  have  been  done  in  Kansas,  Nebraska,  and  Iowa.  The  esti- 
mate given  for  the  total  planted  area  of  Kansas  in  1898  by  the  State 
board  of  agriculture  was  159,859  acres.  The  total  planted  area  in  the 
other  States  has  not  been  determined,  but  this  question,  as  well  as 
the  results  of  the  experience  obtained  in  tree  planting,  is  under 
in^'estigation  by  the  Department  of  Agriculture. 
Tree  planting  on  the  Western  plains  was  takeu  up  not  only  by 
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Hinall  private  owners,  but  also  by  a  number  of  the  railroads.    In  b?    ♦ 
the  KausaH  Pafific  Railroad  experimented  with  tree  planting  ol  a 
small  8(*ale  in  Kansas,  and  in  1873  the  At'Chison,  Topeka  and  SanU  Fc    \ 
liailroad  established  four  stations,  planting  altogether  about  70iKn\ 
The  Northern  Pacific  I^ilroad  established  an  experimental  statiwht 
40  acrt»s  at  Cassclton,  N.  Dak.,  and  -the  Burlington  and  Missouri  ;iii'i 
the  St.  Paul  and  Sioux  Cit}'  railroads  in  the  early  seventies  plain^i 
considerable  stretches  with   trees  to  act  as  wind-breaks  and  mi"^ 
breaks.     A  certain  amount  of  experimental  work  was  also  done  ^'} 
the  St.  Paul  and  Pacific  Railroad.     The  most  important  plantati  'H    | 
made  by  railroads  was  that  belonging  to  the  Kansas  City,  Fort  Nr'-t 
and  Gulf  Railroad  at  Farlington,  Kans.     The  following  interest  iii 
letter  with  reference  to  the  work  has  recently  been  received  fromint 
firm  that  furnishtKl  the  trees: 

We  furnished  the  trees  for  the  Kansas  City,  Fort  Scott  and  G-nlf  Railroad  m -^ 
the  Kansas  City,  Fort  Scott  and  Memphis  Railroad)  and  for  the  president  uf  t^- 
above  rosid.  This  plantation  [railroad]  is  at  Farlington.  Kans.,  and  the  Hlm^^ 
well  phmtation  is  4  miles  west  of  Farlington.  At  first  the  railroad  bought  tb 
trees  and  the  section  men  planted  them.  Possibly  50.000  trees  were  so  plant&iq 
to  1H7S.  We  sold  Mr.  Nettletou,  the  genei'al  manager  of  the  road,  chestnuts,  wii 
nuts,  and  wild  black  cherry  (a  total  of  12,500),  white  ash,  and  European  larcL 
In  1H7N  we  grew  for  them,  under  contract,  100,000  Catalpaspeciosa  aiad25,(>lK»l>la<'': 
walnuts.  In  1879  we  took  the  contract  of  planting  the  balance  of  the  secti  n. 
they  to  furnish  land  for  us  to  grow  the  seedlings  on  and  to  break  the  prairie  '^"- 
and  cross  plow  it  when  rotted;  we  to  then  plant  and  take  care  of  the  trees  But.' 
they  were  from  4  to  0  feet  high.  They  were  planted  4  by  4  feet,  2,723  to  the  atw: 
we  to  t<et  1  \  cents  per  tree  when  turned  over.  A  large  part — at  least  three-fonrtij*- 
of  the  trees  planted  was  Cafiiljxt  spvciosa,  A  large  nnmber  of  Ailanthiisglanthl'^' 
were  also  planted.  These  two  kinds  of  trees  did  well.  The  chestnut,  larch,  whiif 
ash,  and  wild  black  cherry  were  an  almost  utter  failure.  Over  3,000,000  plao*-^ 
were  set  out.  In  1S81,  I  believe,  we  sold  the  Iron  Mountain  Railroad  iCHJ.i*" 
catalpas. 

lu  California  tho  planting  of  eucalyptus  luwi  proved  very  profitabW 
to  a  lai'gi.'!  nunilx^r  of  farmers.  The  tree  was  introduced  in  185G,  au*^ 
as  early  as  1874  there  were  estimated  to  be  about  1,000,000  specimen^ 
of  eucalyptus  in  California.  No  recent  estimate  of  the  acreage  "^ 
plantations  has  beiui  made. 

No  mc^ntion  has  be(^n  made  of  the  planting  of  sand  dunes  at  Ca^ 
Cod,  Mass. ;  at  the  Golden  Gate,  San  Francisco,  and  Casmalia,  Cal . 
nor  of  the  planting  at  various  experiment  stations  thix>ughout  il>^' 
country.  This  is  all  work  of  great  value,  but  it  is  not  private  f<>J"* 
estry,  and  it  has,  therefore,  not  been  considered  in  this  paper. 
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PROGRESS  OF  FORESTRY  IN  1907. 

By  Q.  R.  Craft,  Forest  Service. 

ADVANCE    OP  AMERICAN   FORESTRY  IN   A   DECADE. 

In  the  last  ten  years  forestry  has  advanced  in  this  country  from  an  almost  unknown 

science  to  a  useful,  growing  profession.     In  that  time  tne  number  of  technically 

trained  foresters  has  increased  from  less  than  a  dozen  to  over  400.     Ten  years  ago  there 

was  not  a  single  forest  school  in  the  country;  now  there  are  several  professional  forest 

schools  whicn  rank  with  those  of  Europe,  and  a  score  more  with  courses  in  elementary 

forestry  whose  usefulness  is  steadily  growing.     Forest  lands  under  management  have 

grown  from  one  or  two  tracts  to  many,  aggregating  7,503,000  acres,  scattered  through 

39  States.     The  National  Forests  have  increased  from  39,000,000>  acres,  practically 

unused  and  unprotected,  to  165,000,000  acres,  used,  guarded,  and  improved  both  in 

productiveness  sind  accessibility.    The  number  of  States  which  have  State  forests 

nas  increased  from  1  to  10;  and  of  those  which  employ  trained  foresters  from  none  to  1 1 . 

The  membership  of  forest  associations  has  increased  from  3,600  to  15,800.  Ten  years 

ago,  except  for  a  few  of  the  foremost  botanists,  European  foresters  knew  more  about 

American  forests  than  did  the  people  of  this  country.     In  Europe  they  were  then 

using  preservatives  to  prolong  the  service  of  beech  ties,  and  so  adcnn^  from  twenty  to 

forty  years  to  their  life.     Here,  on  the  other  hand,  scarcely  a  treated  tie  had  been  laid, 

whereas  there  are  now  60  treating  plants,  27  of  which  treat  ties  exclusively,  and  an 

engineer  who  recently  returned  from  Europe  reports  that  both  in  size  and  mechanical 

perfection  the  treating  equipment  of  this  country  is  ahead  of  any  to  be  found  abroad. 

And  yet  American  forestry  has  only  safely  passed  the  experimental  sta^  and  got 

ready  to  do  something.    Action ,  immediate  and  vigorous ,  must  be  taken  if  the  inevitable 

famine  of  wood  supplies  is  to  be  lessened.     We  are  now  using  as  much  wood  in  a  single 

year  as  grows  in  three,  with  only  twenty  years*  supply  of  virgin  growth  in  sight. 

Only  the  application  of  forest  knowledge  with  wisdom,  method,  and  energy',  in  the 

next  ten  years,  can  prevent  the  starving  of  National  industries  for  lack  of  wood. 

TIMBER   A   PROFITABLE   CROP. 

The  gro'v^g  of  timber  as  a  farm  crop  has  gained  a  permanent  place  in  American 
agriculture.  Each  time  a  thrifty  farmer  sees  a  neighoor  cutting  a  supply  of  fence 
posts  and  obtaining,  out  of  the  same  stock,  enough  firewood  to  pay  for  the  work,  or 
selling  on  the  stump  a  quantity  of  saw  timber,  the  product  of  a  farsighted  investment 
of  fifteen,  twenty,  or  twenty-five  years  ago  (PI.  LXIV),  he  realizes  more  keenly  the 
importance  of  the  wood  crop.     A  farm  without  a  good  wood  lot  is  incomplete. 

Where  the  rainfall  is  heavy,  the  woodlot  can  be  maintained  on  land  not  the  best 
for  other  purposes,  while,  in  a  region  where  good  land  must  be  selected,  it  is  the 
opinion  oi  experienced  men  that  the  trees  pay  for  the  ground  they  occupy,  in  protec- 
tion to  the  farmstead,  the  orcliard,  or  adjoining  fields.  With  the  shelter  of  a  wind- 
l)reak,  less  feed  is  required  to  winter  stock,  danger  to  an  orcliard  from  late  frosts  is 
Todured,  and  the  cornfort  of  the  home,  as  well  as  its  beauty,  is  greatly  increased. 
Indeed,  aome  owners  have  estimated  the  value  of  good  groves  at  $1,000  an  acre,  on 
the  ground  that  the  value  of  their  property  is  increased  to  that  extent  by  the  trees. 
Where  the  forest  has  been  given  attention,  the  returns  have  yielded  a  net  profit  of  |4, 
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$♦).  $8,  and  $10  per  acre.     The  choice  of  s])ecies,  methods  of  planting  and  carp,  ^i:  i 
al)ility  of  the  soil,  and  local  market  conditions  may  vary  eo  iridely  that  it  i*  '^.lii-   !• 
t*»  j^cncralize  for  the  country  as  a  whole.     However,  in  ever>'  State  a  share  '.if  ih^  1  -^ 
can  Ik»  devote<l  to  growing  tinil)er  with  a  profit  in  some  cases  nearly  or  quite  e*  j^l ' 
that  ohtaine<i  fn)m  agricultural  cn>i>8.     In  addition,  protection,  the  convenieL*>'   . 
having  farm  r<*i>air  materials  at  hand,  and  increase  of  farm  values  are  se<Mired. 

That  forest  planting  L*'  increa^^ing  is  evident  from  the  increai=5e<l  tleniand  i^r  phi'*i!_ 
material.     One  nun*erynian  liu*t  spring  shipiKni  400,000  jack  pine  peecllings  to  Sf^c  -►.: 
alone.     One  order,  for  10. (KX).  was  ft)r  plantine  in  the  vicinity  of  the  Brunner  pL:  ^ 
tion,  in  Huh  Tounty,  an  example  of  successful  forest  planting  which  lias  l>een  f  i  ■  :. 
educational  value.     The  Goveniment  nurser\'  at  Halsey  has  alf^  been  m4>?T  h*^;- 
in  determining  the  adaptalnlity  of  conifers  for  planting  on  sandy  soils  in  ^elci^k. 
and  ailjacent  Slates. 

Plans  have  Imm'u  made  for  a  Florida  tract,  which  involve  the  most  extensive  rei-'ji  - 
ing  ever  hcgun  in  the  South.  The  lands,  situatt^d  in  Marion  and  C'itrusi  f-«>ur:i  f 
inchuh*  3.(HH)  acres  of  sandy  brush  and  grass-covenxi  land,  which  it  willU'n.i  — 
sary  to  restock  hv  artificial  means.  Longleaf  pine  seed  will  l>e  soikti  in  pj».jt>  a.-  . 
means  of  accj)m])lishiiig  this. 

In  New  Kngland,  New  York,  and  Penns^'lvania  great  interest  has  been  iak;r.  : 
planting  wliite  pine  and  other  sj)eci(»s,  while  eucalyptus  planting  has  Iw^n  r  '. 
much  attention  in  California.  The  interior  of  one  oi  the  largest  buildingis  ir.  1  • 
Angeles  was  tinished  in  eucalyptus  import (h1  from  Australia  at  $250  a  thousand  '•  ' 
feet.  Tliis  tree  grows  very  rapidly,  and  is  especially  adapted  to  Calif<»mia.  F  r 
companies  have*  been  formed,  which  will  plant  in  the  a^rc*gate  several  th.>u> 
a(Tes  with  eucalyptus.  It  is  with  tliis  tree  that  the  Santa  Fe  Railway  is  jilint-r- 
8,(io0  acres  near  San  Diego,  to  test  its  suitability  for  the  production  of  ties. 

Tlu»  woodlot  offers  an  excellent  op}x>rtunity  for  the  practice   of  fore^trj-.    \\  - 
accessible  enough  to  allow  of  moilerate  cuttings  at  frequent  intervals,  and  it  m;iv 
prot<'cted  from  irespiuss  and  grazing,  and  from  tire,  its  chief  enemy,  without  an  -.  - 
orate  wheme  of  defense;  then,  taxation  is  not  a  great  burden,  because  the  r*\- 
from  farm  suj>plies  more  than  meets  this  item    every  year  and  thu3   prevent? ' 
accumulation  ol  interest. 

The  api)licalion  of  intensive  forestry  to  large  tracts  will  naturally'  be  of  linii' 
extent  for  sonn^  lime  to  come.     Closer  utilization,  provision  for  a  second  crop  by  •.- 
setting  of  a  minimum  diameter  below  which  trees  shall  not  be  cut,  and  prot* .;: 
from  tire  are  conservative  mea^sures  which  are  steadily  gaining  ground.      But  l-^'k-  : 
into  tlie  future  tar  enough  to  make  provision  for  a  third  crop  is  not  yet  common,  wi  ; 
efforts  to  bring  forest  lands  to  higli  productive  capacity  nave  as  yet  scarcelv  v»*"^ 
attempted.     In  wealth  of  soil  and  high  commercial  value  of  native  trees.  Ameriiu  !  > 
a  decided  advant,^go  over  Europe,  where  intensive  forestry  is  paying  well.      Am»-ri  .! 
corporations  and  long-time  investors,  as  well  as  the  provident  farmer,  must  giD  de^i'^' 
into  fop'siry  to  reap  full  reward. 

An  increa.sed  a]>])reciation  of  the  value  of  young  forest  is  shown  by  the  fa  " 
that  in  northeast  ronnecticut  corj)orations  are  buying  lands  well  sto<!ked' with  tn»-" 
10  or  15  years  old  at  prices  which  make  it  profitable  to  buy  cut-over  lands  and  n-^i*  t 
them. 

Experiments  to  learn  what  woods  can  be  used  to  supplement  the  use  of  spruce  :  r 
paper  have  sliown  conclusively  that  pnlj)  of  commercial  value  can  he  man u fact  urr-i 
by  the  sul])hite  procci^s  from  the  hemlock  of  the  Northeast  and  Lake  Static,  ^li'  h- 
igan  tamarack,  the  loblolly  and  scrub  y)iue  of  the  South  Atlantic  and  Gulf  States, i..- 
cypress  and  tu])elo  gum  of  the  southern  swamps,  the  lodgepole  pine  and  Engidmann 
spruce  of  the  Ilocky  Mountain  region,  and  the  white  fir  and  western  hemlo<"k  of  th- 
Pacific  coast.  The  experiments  indimxte  that  much  of  the  pulp  can  be  blea'.h'^i 
and  used  for  high-grade  ])aj)er.  \\'liite  lir  is  especially  suitable  for  the  maniilaciii:' 
of  pai)ers  where  a  long  fiber  and  a  good  color  of  unbleached  stock  are  desircni. 

Calit'ornia  tanbark  oak,  hitherto  considered  of  principal  value  for  the  tannin  in  it- 
bark,  has  been  found  through  timber  tests  to  be  suitable  for  cooperage  and  wair.'n 
manufacture.     In  strengtli  it  compares  favorably  with  eastern  oaks  and  hickory. 

Recent  tests  on  structural  timbers — lol dolly,  longleaf,  and  Norway  pines,  and  tama- 
rack, for  the  eastern  United  States,  and  Douglas  lir  and  western  nemlock  for  thf 
western — have  shown  longleaf  pine  to  be  the  strongest  and  stiffest  of  the  tinilun: 
mentioned,  Avith  Douglas  lir  a  close  second,  while  western  hemlock,  loblolly  i>in'\ 
tamarack,  and  Norway  pine  follow  in  the  order  given.  Fortunately,  Douglas  fir  an*i 
western  hemlock,  of  which  tluTe  are  com])aratively  large  supplies,  have  high  struc- 
tural merit,  as  has  also  loblolly  pine,  the  yjrincipal  tree  in  the  openitions  of  the  souih- 
ern  luml)er  companies,  which  are  beginning  to  look  upon  their  forest  holdings  as 
part  of  their  cai)ital  from  which  successive  crops  shoiiild  te  secured. 
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6  PR(KiRESS    OF    FORESTRY    IN    1907. 

BETTER    UTILIZATION    OF   YELLOW   PINE. 

At  preaont  not  more  than  50  per  cent  of  the  southern  pine  comes  to  the  nuirk*. 
in  material  of  value.  F'or  many  years  effort  has  been  made,  with  gradually  incr»'u-._- 
8uoees<!<,  to  utilize  by  distillation' methods  the  defective  logs  and  nigh  stum(>s.  wl 
are  rich  in  turjH'ntine,  and  the  slabs,  edgings,  and  sawdust.  The  variety  of  mnb  ••-  - 
empIoye<l,  which  are  often  faulty,  and  the  lack  of  uniformity  in  (he  pr«l.  • 
toircth'er  with  an  oV»jectionable  odor,  have  caused  wood  turp)entine  to  be  con^i'i-r  - 
an  a<lulterat<*d  mat<Tial,  or,  at  least,  a  poor  substitute  for  gum  spirits.  Thm  iji 
conferences  and  experiments,  however,  th(*s<»  difficulties  are  being  overcome.  S*-- ~ 
di.stilled  tur])entine  is  found  to  lx»  superior  to  that  from  the  destructive  dLstilbn  - 
priKHss.  It  is  estimated  that  30,000,000  gallons  of  turpentine,  worth  $14,0Cw.i»" 
can  be  produced  from  the  waste  wood  of  one  year. 

PRESERVATIVE   TREATMENT   OP   RAILROAD  TIMBERS. 

The  increase*  in  the  number  and  size  of  railroad  treating  plants  during  the  yt^r  W 
b<H*n  phenomenal.     The  scarcity  of  suitable  timbers  for  railroad  ties,  combin«-d  *i'i 
th<'  liiii^h  prices  which  they  cemsequently  command,  is  one  of  the  reasons  for  the  rt^ni-'k 
able  increase  in  the  number  of  railroads  which  are  beginning  to  trea.t  and  U5»^  ib- 
inferior  timbers  found  along  their  own  lines. 

IncrecLse  in  number  of  railroad  treating  plants. 


1902 

1903 

1904 

1905 

1906 

1907 

7 

10 

13 

15 

15 

27 

R<»port8  of  the  American  Railway  Engineering  and  Maintenance  of  Way  Aasociati  : 
show  that  the  railroads  which  have  been  pioneers  in  treating  timber  have  found  i  ^ 
paying  inve.siment.  The  Chicago  and  Northwestern  Railway  erected  a  tie  plan'  l 
19():i.  and  since  then  has  been  treating  hemlock  and  tamarack  at  the  rate  of  aU  i 
()(X),(KK)  ties  a  y(>ar,  and  now  treats  also  beech,  birch,  and  maple.  The  Santa  Fe  R^ 
Wi-v  hius  laid  I'M  million  treattni  ties,  and  the  records  show  the  average  life  of  tli  '- 
ni8t  laid  to  have  Ijeen  10. (52  years.  When,  in  1904,  a  considerable  amount  of  nub- 
line  track  in  New  Mexico  was  washed  out  and  replaced  temporarily  with  untn^:*-! 
ties,  treated  ti(\s  were  substituted  qb  soon  as  they  could  be  obtained,  and  the  untreaTn. 
ties  w(T(^  sent  to  the  plant  for  treatment.  According  to  the  latest  report,  a  total  '• 
12,0(K).0()0  ties  annually,  or  12  per  cent  of  the  total  cut,  are  now  treated. 

INCREASED    EDUCATIONAL   PACILITIES, 

The  proejess  of  the  year  in  forest  education  has  been  not  so  much  in  the  establi-l- 
ment  of  new  professional  schools  as  in  the  strengthening  of  existing  courses  and  ib*. 
addition  of  new  on<\s  in  established  s(*hools.  The  older  schools,  such  as  Yale,  Biltmr'n- 
Michii,'an.  and  Harvard,  have  made  steady  growth.  In  fact,  no  pre\^ous  year  hl.:^ 
witnessed  such  great  success  in  (»ui lining  thorough  theoretical  and  practical* coun=♦^. 
and  in  securing  the  al)lesl  men  to  conduct  them..  This  development  in  the  <h1u<-3- 
tional  field  ha^^  given  new  departments  of  forestry  to  institutions  which  formerly  h.ui 
only  courses  on  forest  subjects,  and  added  new  men  specially  prepared  to  give  insinu - 
tion  in  part  icular  subjects.  As  a  residt ,  the  student's  opportunities  to  secure  techniiul 
for(\st  training  are  bel  ter  than  <»ver  Ix'fore.  Although  a  trip  through  the  well-manivii«^i 
Euroj)ean  forests  and,  (»ven  better,  sup])lenientary  schooling  abroad  are  of  decidt-J 
advantage,  it  is  nevertheless  true  that  for  practical  forest  work  under  American  con- 
ditions the  forest  student  no  longer  need  go  abroad  for  his  training.  Like  Yale,  tli»- 
schools  of  the  universities  of  Michigan  and  Minnesota,  as  well  as  Colorado  Collegt*,  n^'W 
have  summer  schools.  During  the  vcar  courses  in  forestry  have  been  establishtxi  at 
the  University  of  \Va,sliiiigton,  the  Wa^^hington  State  Agricultural  College,  Pennsyl- 
vania State  College*,  and  the  Winona  Agricultural  Institute,  Lake  Winona,  Ind.,  and 
a  series  of  hnHures  has  been  begun  at  the  Agi'icultural  College  of  Utah.  Practical  work 
at  the  Michigan  Agricultural  College  has  been  promoted  by  a  grant  of  40,000  acre^  of 
woodland  by  the  State  for  forest  demonstration,  at  Harvard  by  the  gift,  for  a  similar 
purpose,  of  a  2,000-acr(^  tract  of  forest  land  at  Petersham,  Mass.,  and  at  the  Penn- 
sylvania State  College^  by  the  conversion  of  several  acres  of  the  college  domain  int<.>  a 
demonstration  farm  woodlot.  A  six-weeks  course  in  forestry  has  been  added  to  the 
curriculum  of  the  Connecticut  Agricultural  College  at  Storrs.  The  number  of  grad> 
uates  from  American  forest  schools,  by  years,  is  as  follows: 

1899    1900    1901     1902     1903     1904     1905     1906     1907 

337  24  33  42505666 
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ADVANCE   IN    NATIONAL  FOREST   MANAGEMENT. 

The  National  Forests,  of  which  there  are  now  (April  1,  1908)  164,963,555  acres,  are 
constantly  being  used  in  more  ways  and  by  more  people.  Added  experience  is  mak- 
ing possible  the  classification  of  the  forests  by  types,  with  general  instructions  con- 
eernmg  the  systems  of  cutting  best  calculatecf  to  secure  in  each  type  the  production 
of  the  most  wood  of  the  best  quality.  In  carrying  out  some  of  the  timber  sale  con- 
tracts utilization  is  now  almost  as  complete  as  in  a  German  forest.  The  lumbermen 
who  are  cutting  timber  under  regulation  on  the  National  Forests  are  competing 
in  the  market  with  those  who  cut  outside — a  direct  argument  that  conservative  for- 
estry is  thoroughly  practicable  from  the  lumberman's  point  of  view. 

The  third  year  ot  systematic  fire  control  recorded  an  improvement  of  40  per  cent 
over  1906  and  65  per  cent  over  1905. 

Reduction  of  loss  by  fire  on  the  National  Forests, 


1005. 


Area  of  National  Forests acres. 

Area  of  forest  burned  over do. . . 

Amount  of  timber  burned thousand  board  feet. 

Value  of  timber  burned 


97,711,455 

279,592 

152,557 

$101,282 


1006. 


1907. 


127,167,271 
115,416 
101,970 
976,183 


162,023,190 

109,410 

31,026 

$31,500 


Marked  process  has  also  been  made  in  securing  prompt  communication  between 
the  comparatively  few  men  charged  with  the  custody  of  wide  areas.  At  present 
1,185  men  must  guard  160,000,000  acres,  an  average  of  135,000  acres,  or  211  souare 
miles,  for  each  man.  Ranger's  cabins  have  been  erected,  and  roads,  trails,  telepnone 
lines,  and  bridges  have  been  constructed. 

The  roads  and  telephone  lines  nreatly  assist  in  controlling  fires,  especially  with 
the  aid  of  lookout  stations,  which  are  established  at  strategic  points.  A  typical 
example  will  illustrate  how  impK)rtant  are  these  improvements  as  means  of  overcom- 
ing distance  in  the  administration  of  the  foreste.  In  the  Southern  Division  of  the 
CsiDinet  Forest  there  are  two  lookout  stations,  ^m  which,  with  the  aid  of  field  glasses, 
nearly  a  million  acres  are  visible.  The  system  of  patrol  provides  that  once  or  twice 
each  day,  and  constantly  during  the  danger  seasons,  rangers  shall  scrutinize  the  forest 
from  these  lookouts.  Notice  of  a  fire  can  be  sent  by  telephone,  and  the  roads,  trails, 
and  bridges  make  it  possible  to  obtain  help  promptly. 

Construction  of  permanent  improvements  on  the  National  Forests  in  1907. 

I     ,-  -     ,      - 

Area  of 
forests  on 

Roads. 


State  or  Territory. 


Arizona 

California 

Colorado 

Idaho 

Montana 

Nebraska 

Nevada 

New  Mexico . . 

Oklahoma 

Oregon 

South  Dakota 

Utah 

Washington . . 
Wyoming 

Total... 


which  im- 
provements 
were  made 
in  1907. 


Acres. 

11,470,870 

23,062,994 

15,748,772 

20,336,487 

20,402,676 

556,072 

2,528.479 

8,303,979 

60,800 

16,463,535 

1,263.720 

7,415,832 

12,065,500 

8,998,723 


Trails. 


MUes. 
91 
485 
166 
454 
283 


Miles. 
1 


14 
30 
15 


182 


1 

8 


613 


44 


106 

333 

24 


3.5 
/ 
12 


I  Tele- 
Brtdges.  I  phone 
,    line. 


Number.    Miles. 


1 
A6 
16 
50 
21 


107 
733 
470 
291 
569 
95 


14 


25 


6 

17 

3 


67 
15 
373 
13 
116 
135 
210 


141,698,379  j  2,737   135.5 


199       3,200 


Fence.  |  Cabins.  |   Bams. 


Miles.  I  Number,  i  Number. 
24 
33.5 
104.5 
24 
42.5 

1 

2 
64.5 

1 
107 

5 
23 
17 
19 


368 


29 

8 

60 

12 

63 

6 

55 

11 

85 

21 

2 

4 

42 

27 

9 

34 

22 

2 

19 

2 

451 

86 

The  regulation  of  the  range  by  the  Government  has  proved  a  decided  success.  No 
longer  hustled  from  one  place  to  another  in  competition  for  insufficient  feed,  stock  is 
now  brought  through  to  the  end  of  the  summer  in  better  flesh  and  with  fewer  lonaes  than 
formerly.  During  1907  improvement  of  the  range  by  protection  wa»s  supplemented  bv 
experimental  investigations  to  determine  how  the  amount  of  forage  can  be  increased ; 
how  plants  of  little  value  can  be  replaced  by  others  more  useful;  how  poisonous  plants 
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can  be  got  rid  of  or  their  effect  upon  stock  counteracted  by  treatm^it;  and  to  phn  i 
8>'ptem  of  handling  stock  that  will  result  in  the  most  economic  utilization  of  the  ii^a^ 
crop. 

Experiments  in  seeding  portions  of  the  range  with  cultivated  grasses  wete  be^dL 
and  careful  detailed  study  was  made  of  typical  range  areas  to  learn  under  what  dl 
ditions  the  bent  native  grasses  propagate  most  successfully.     An  experimental  pa^t  i*^ 
was  constructed  where  the  action  of  sheep  under  various  systems  of  handling  cimld  :t 
investigated  and  the  effect  of  each  system  upon  the  forage  crop  ascertained. 

PORB8TRY  IN  THB  STATES. 


The  year  1907  was  characterized  by  larger  opportunity  than  ever  before  for  the  pnwtiff 
of  forestry  under  State  organization.  Delaware,  Kentucky,  Miseouri,  and  Missii^iyi'! 
are  better  acquainted  with  their  forest  resources,  by  reason  of  forest  surveys  condu'  tn: 
in  cooperation  with  the  Forest  Service.  Taxation,  now  the  most  difficult  prc»Vl»L 
in  Stute  forest  work,  is  receiving  thoughtful  attention.  At  the  unusually  lar^-  -i^^ 
enthusiastic  annual  meeting  of  the  Michigan  Forestry  Association,  held  at  Sagiiia^  ii 
November,  for(«ter8  from  the  Lake  States  and  from  Canada  conferred  on  thy  iyi 
oth(T  (juestioiis,  and  in  January  a  similar  conference  was  held  in  New  York.  A  ?tu  y 
on  the  ground,  to  leam  how  present  tax  laws  affect  the  profitableness  of  forest  inv?" 
menta  and  how  they  are  regarded  by  the  people,  has  been  inaugurated  in  New  EiEi- 
shire  by  that  State  and  the  Forest  Service  in  cooperation.  If  each,  of  the  States  win  i 
forest  organization  could  contribute  the  figures  of  the  stumpage  for  the  State  the  wu:k 
of  s<'curiiig  a  timber  census  of  the  whole  country  would  be  greatly  simplified. 


Some  results  of  State  forest  work. 


Fire  patrol. 


Nuneiies. 


State. 


No.  of    nuul    l^fj"^ 
ward-,    ex-        'j^^^^ 
ens.     poiidl-    "^''*" 
t  ture. 


Location. 


Tveee  grown. 


1907. 


California . . , 
ConmKticut. 

Hawaii 


572   $5,500   $420,000    

400  :      4ii4   Union    tract,    Tolland 

I  I  County. 

51  ! ' Nuuanu  Station,  Tantalus 

1  I      Forest. 


Indiana, 
Kansas. 


Malno 

Miissaohusetts, 

M:irylund 

Michigan 


Henrvsville 

Ogall'ah,  Dodge  City. 


2.50     2,000  I 

320  I I 

53 


5,830 


White  pine. 

Ironwood,  blue  gum  'x--^y 
lyptus) ,  black  wattle.  -Jf 
oak. 

Black  locust,  catalpa. 

Honey  locust,  Osage  omsg^. 
catalpa,  ash,  elm. 


100  :  50.000 


Amherst '  White  pine,  white  aalL 


Minnesota 1, 700  ;  1, 500 

I             [ 
Mississippi ; ' 


30,000 


NowJorsoy '      272   a3,513       11,()47 

Now  York b  74<i  >  7, 500  I      9.  tilO 


I  Roscommon White,  red,  and  westeir  .vh- 

I  ,      low  pine,  Norway  and  r»'i 

!  spruce. 

Pillsburj-  tract,  Itaaca  State  Norway  spruce,  whit*  pic^ 
Park. 

Agricultural  College Black  locust,  Wckory.  n^tr 

j      orange,  catalpa.  soutlHTr. 
pines. 

Bass  River  tract Wnlte  pine. 

Saranac  Iim  Station,  State     White,  Scotch,  and  red  pt^ 
Fish    JTatcherJ^     Waw-        (nearly  all  promising  sp- 


Ohio. 


Pennsylvania 


GO  I     (c)     I      (d) 


1 


Rhode  island 

Vermont '   *  240 

Washington '      100 

Wisconsin 1      308 


/9. 424 
1.500 


15,000 

2, 225 

54i  m 

CO 


bec^k,  Axton. 
Woostor,   Lancaster,   Car- 
penter. 


cles  in  small  quantity 
Catalpa,  ash,  vdlow  pofiAT. 
white  pine, 'black  Iocu?t, 
Norway  spruce. 


Greenwood,  Huntingdon  |  White  and  Scotch  pine,  ^s- 
County;  Asaph,  Tioga  i  ropean  larch,  Nor  war 
County;  Mont  Alto,  J  spruce,  balsam  fir,  hard- 
Frtjn kiln  County.  woods. 


Burlington White  pine. 


a  $2,813  by  the  State;  $700  by  townsliip. 
ft  Town  fire  wardens,  133;  district  fire  wardens,  013. 

c  Expenditure  for  patrol  not  segregated;  appropriation  for  administration,  $125,000;  for  land  pvf- 
chase,  $250,000. 
d  Not  yet  compiled;  in  1906,  for  Pennsylvania,  $70,070. 
«  First  selectman  of  each  town. 
/  The  expenditure  in  1906  was  $11,500,  and  the  damage  reported,  $294,430. 
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Some  results  of  Slate  forest  work — Continued. 


State. 


Number 

of  trees  in 

nurserv. 


Planting. 


Trees  dis- 
tributed 
In  1907. 


Trees 
planted 
in  State 
forests. 


California ' 

Connecticut 1,000,000 

Hawaii 30, 000 

I  ndiana 300, 000 

Kansas 179, 500 

Maine .• 


300,000 
20,100 

«  83,' 904" 


o0,000 
866,066' 


Total 
number 
of  trees 
planted 
under  di- 
rection of 
forester. 


Area  of 

State 

forests. 


400,000 


300,000 


Massachusetts 

Marj'land 

Michigan ;    2, 000, 000 

Minnesota 

Mississippi 50,000 

New  Jersey 25, 000 

New  York c  1  674, 750 

Ohio 512, 000 

Pennsylvania 2,388, 800 

Rhode  Island 

Vermont 350.000  ! 

Washington 

Wisconsin 


57,400 


05,000 


150,000 


138,040 
36,066 


30,000 
450,000 


i^) 


1350,000 


26,000 

75,000 

2,633,100 

138,046 

215,000 

10,000 


Acrcg. 

3,800 

1,400 

397.687 

2,000 


1,957 
39,000 
42,800 


9,867 
1,548,450 


rtil,000 


I' 


300,000 


a  Distributed  by  station  at  Ogallah :  The  per  cent  living  at  the  close  of  the  j'ear  were  honey  locust,  68; 
osage,  66;  catalpa,  73;  ash,  68;  elm,  80. 

{>  Minnesota  expends  $20,000  annually  In  bounties  for  tree  planting  on  prairie  land. 

e  Four-vear  transplants,  470,350;  3-vear-olds,  239,100;  2-year-olds,  6530;  2-year-old  seedlings,  640,000; 
l-year-old  seedlings.  860,000. 

d  Total  number  not  at  hand;  number  planted  in  1907,  50,000. 

During  the  year  the  State  of  Alabama  created  a  forest  commission,  which  has  been 
or^nized  and  has  begun  work.  The  provisions  of  a  new  and  excellent  forest  law  are 
briefly  stated  under  **  Forest  le^slation"  (p.  14).  Of  especial  importance  is  the 
clause  which  provides  for  exemption  from  taxation  for  ten  years  of  small  areas  which 
bear  a  young  and  growing  stand  of  timber,  provided  the  land  is  protected  from  forest 
fires.  Bulletin  1,  '*  Forestry  and  Forest  Preservation  in  Alabama,"  has  already  been 
issued  by  the  commission. 

Prominent  among  the  projects  carried  forward  by  the  State  forester  of  California 
was  the  publication  of  a  comprehensive  bulletin  on  the  commercial  production  of 
eucalyptus.  Preservative  treatments  of  cedar,  pine,  and  fir  ties  and  poles,  conducted 
in  cooperation  with  the  Forest  Service  at  Los  Angeles,  showed  that  a  40-foot  pole, 
worth  17.50,  can  be  preserved  with  creosote  at  a  cost  of  $2  so  as  to  secure  additional 
service  worth  several  times  the  additional  cost.  The  State  fire  patrol  was  materially 
strengthened. 

In  Connecticut  50,000  trees  were  planted  in  the  Union  forest,  and  fire  lines  were 
constructed.  In  the  Portland  forest  8,000  trees  were  planted  and  thinning  was  made. 
The  State  nursery  has  been  increased  to  a  capacity  of  a  million  trees,  part  of  which 
will  be  ready  for  distribution  at  cost  price  to  landowners  this  spring,  and  part  two 
years  later.  In  1906  about  100,000  seedlings  were  furnished  private  owners,  and  in  1907 
three  and  one-half  times  as  many.  Perhaps  1  per  cent  of  the  area  of  the  State  is  owned 
by  private  parties  or  corporations  now  practicing  at  least  crude  methods  of  forestry. 
A  forest  survey  of  the  State  has  been  started.  The  forest-fire  warden  system  has  been 
developed  and  proved  efficient  in  preventing  fires.  During  the  first  year  of  the  service, 
reports  were  received  from  66  towns.  In  35  of  these  88  fires  were  reported,  of  which 
64  were  extinguished  by  the  wardens  and  their  assistants,  at  a  total  expense  of  $464.56, 
or  an  average  of  |7.25  per  fire.  The  expense  to  the  State  was  |1 16,  to  tiie  counties  $116, 
and  to  the  22  towns  in  which  the  fires  occurred  $232.28,  or  an  average  of  $10.55  per 
town.  Forty-five  of  these  fires  occurred  in  April  and  25  in  May,  while  the  rest  were 
scattered  through  th(»  year. 

Georgia's  interest  in  forestry  is  manifest  in  the  advancement  of  the  course  in  forestry 
in  the  State  University  to  a  department,  and  in  systematic  educational  work  bv  the 
newly  fonned  State  forest  association,  which  issues  a  publication,  "Southern  AVood- 
lands."  The  result  of  a  study  of  Georgia's  forest  resources,  with  maps,  has  been 
published. 
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Hawaii,  wirly  t4)  tak<»  up  forestry,  conducts  systematic  practical  work  alonj  i^ 
main  linos — llie  niaintenanco  of  protection  forests  on  inip>ortant  watersheds  an<i  'i 
plant  iiic:  t»f  waste  and  barren  arcnis  with  ust^ful  trees.     Lectures  are  given  by  the  *ii|  • ' 
inliMuli'iU  <»f  !i»restr>'  Ix'fore  the  studentsof  the  Collegeof  Agriculture.      An  examiiu  ■ . 
was  ina<l<»  dnrinfr  liK)7  of  tht*  forest  back  of  Hilo,  Hawaii,  which  it  wa^s  found  necf--ur 
to  preserve  as  a  pn>t(»ction  to  a  watershed.     It  has  been  demonstrated  that  n:'   •  • 
gn)\vs  wrll  in  Hawaii,  and  a  larpe  area  will  be  planted  with  rubber  trees,  which  nfi  r  * 
a  ^hh\  forest  pn)teeti()n  to  the  land.     A  Hawaiian  corporation  has  agreed  t^>  fuml-^.  y. 
American  railn)ad  with  5(K).(X)0ohia  cross-tii«  ycmrly  for  the  next  live  years. 

The  Stai'»  I'niver^ity  of  Illinois,  at  Urbana,  has  an  interesting  experimenti^l  pl.ir    - 
tion,  and  th<»  State  Normal  SeluK)l  at  De  Kalb  has  (established  one  more  recently. 

Aumnir  tiie  varied  activities  of  the  Indiana  forestry'  commission,  none  is  mr.r.  p*  - 
ductivcM.ilK'ttern^ultsllantheencouragementof planting, by experimentfio^ndiL  i- 
on  the  State  n-serve  and  by  published  information  on  forestry'  in  general  and  or.  ... 
succos  ni  those  who  an'  pri^winp:  timber  in  Indiana. 

In  Iowa  the  pn)fessor  of  for(»str\'  at  the  State  College  carries  on  experiment*  :-'  ! 
Stale  worU.     Anmnp;  the  pn)l)lems  now  under  consideration  are  the  ixnprovemt-L:    ' 
j)lanie(l  irroves  antl  natunii  woodlots,  the  determination  of  what  are  the  most  valu; '  : 
spc<ics  lor  e^nen:]  wixnllot  planting,  the  best  methods  of  planting  and  handline  t] 
woo<lloi .  ami  the  development  of  simple  methods  of  preservative  treatment  'which  •" 
be  carried  out  economically  by  the  farmer. 

Since  i^  e  establishment  of  the  Fort  Hays  experiment  station,  in  west  central  Kaa^- 
a  scrit  s  cf  experiments  has  been  started,  in  the  ver\'  center  of  the  Plains  region. ::. 
growiuj?  youiiir  trees  according  to  various  cidtural  methods  on  upland  and  boitomii  t 
on  a  scalc»  lanr(»  enoudi  to  lend  authoritativeness  to  the  results.  The  State  for^-^''^ 
stations  at  Oirallah  and  D(xlge  City  are  directing  their  chief  efforts  to  the  distribu:i  ' 
of  youn^  trees  in  the  westernmost  counties. 

Thn)U«:]i  c<K)])cration  between  the  Slate  of  Kentucky  and  the  Forest  Service,  a  stii-i- 
was  made  of  the  pr(\<(»nt  timber  supply  of  the  eastern  part  of  Kentucky,  the  rate  of  o  r,- 
sum])tion,  ami  other  facts  which  would  be  of  value  in  formulating  a  State  forest  p«'ll  y 

Under  th(^  Louisiana  forest  law  police  jurors  of  the  parishes  (similar  to  county  niu- 
missioners  in  other  Stat(*s)  are  also  fire  wardens.  A  campaign  of  education  is  be::  j 
conducted  to  emphasi/e  the  necessity  of  preserving  the  forests.  The  al^sence  of  'ii-- 
astn)us  tires  in  1!H)7  isenc(»uraging. 

In  Maineanoth(ry(iirt  f(()mparatively  light  damage  from  forest  fires  gives  additii'iul 
testimony  to  the  value  of  patn)l.  In  the  establishing  and  maintaining  of  lcH)k  .it 
stations  Maine  has  taken  an  advanced  step,  and  present  experience  indicates  thai  :  '' 
successful  control  r.i  tin  s  the  money  can  not  be  expended  in  a  better  way.  -  Incn-iu- «! 
re^^istrntion  of  lon^st  students  at  the  State  University — a  total  of  45  stuclents — is  « ',  1- 
dence  that  forestry  is  t)  1  ave  a  much  wider  application  in  woodlot  and  tiniberl..'.-. 
manairement.  Tie  junior  chuss  will  plant  10,000  white  pine  seedlings  this  spriTi_'. 
Pmctical  work  is  also  gtuned  in  making  thinnings  in  the  university  woodlot  <if  h"' 
acres. 

A  Slate  forest  survey,  conducted  by  the  Slate  forester  in  conjunction  with  the  exami- 
nation t)f  timber  tm(  Is  ft)r  private  owners  ihrougiiout  the  State,  has  awakened  m  a 
interest  in  forest  preservation  in  Maryland,  and  inquiries  are  met  by  the  publicati:  n 
of  circulars  which  deal  with  practical  State  problems.  Arrangement  has  been  ni:i«h- 
for  a  series  of  experiments  in  the  preservative  treatment  of  fence  posts,  to  be  carritnl « :; 
by  the  Maryland  Stale  experiment  station  in  cooperation  witli  the  Forest  St?rv Im  . 
Fence  posts  of  the  kinds  of  wood  which  grow  in  commercial  quantities  in  Marv'laiMl 
will  be  treated  by  diffenMit  methods  and  s(  t  on  the  station  grounds,  where  tliey  will  )'*■ 
6ul)ject  to  fre(iuenl  inspection. 

The  State  foresier  cf  Massachusetts  issued,  besides  the  annual  report,  the  follMwini: 
publications:  The  Commonwealth  of  Miu^siicliusetts  Forest  Laws;  Brief  Instructitm.-'  t-* 
Massacliuselts  Forest  V\  ar(h>ns;  How  and  W  hen  to  Collect  AVhite  Pine  Seed;  Forestry 
from  the  ( 'ommercial  Standix)int ;  The  Commercial  Forest  Trees  in  Massachusetts;  1  he 
Study  of  Trees  in  Our  Primary  Scliocds:  and  Forest  Laws (Vmcerning  Railroads.  Fcrc  >t- 
firen(»tices  were])rinte(lan(l  ])oste(l.  Anofferwasmadeby  the  State  forester  to  supply . 
for  -SI,  express  paid.  J 50  white  i)ine  and  150  while  a.sh  2-year-old  trees  (PI.  LXV,  tig.  1  • 
for  one-foil  rih  acre  planting  in  Mav^siichusetts.  The  demand  was  so  great  that  only  hall- 
orders  could  he  filled.  Schools  were  offered  the  following  for  $1:  Twelve  white  pine 
seedlings,  2  years  old;  24  white  asli  seedlings,  2  vears  old;  12  red  spruce  »eedlings.  2 
yearsold:  5  beech  seedlings;  orie-halfounceof  while  pine  seed;  12  chestnuts;  25aoirns; 
and  50  wliite  ash  seed.  Sample  plats  have  been  established  in  all  but  four  (  f  the 
counties  of  the  Stale,  to  study  the  yield  and  rate  of  growth  of  white  pine.  A  State 
forest  map  has  been  prej)ared  and  an  estimate  made  cf  the  total  forest  areas,  classilied 
by  types  in  each  town  and  county.    A  study  was  made  of  the  white  pine  blight. 
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In  Michigan,  during  the  fiscal  year  190(>-7,  dead  timber  to  the  value  of  over  $3,000 
^was  sold  from  the  State  forest  reserve.  Over  60  miles  of  fire  lines  have  been  built.  Ow- 
ing to  the  efficiency  of  the  fire  patrol,  no  fires  occurred  this  year.  The  plantations  of 
the  Saginaw  forest  farm,  at  Ann  Arbor,  are  becoming  a  valuable  object  lesson,  not  only 
for  school  and  experimental  purposes,  but  for  the  general  public.  The  Cleveland 
Cliffs  Iron  Company  has  increased  its  staff  of  foresters  and  is  planning  reforestation 
on  a  large  scale.  On  the  Ausable  Kivcr,  on  Manitou  Island,  and  at  Cedar  Lake 
landowners  are  carrying  on  extensive  reforestation.  Two  investors  at  Grayling  are  pur- 
chasing lands  and  making  preparations  to  convert  these  into  regularly  managed  forest 
properties.  The  forestry  commission  distributed  over  60,000  seedlings  for  experi- 
mental plantations  among  various  landowners  in  the  State.  Forest  sentiment  among 
the  peojile,  among  legislators,  and  with  the  press  is  steadily  growing.  One  of  the  best 
illustrations  was  me  enthusiastic  meeting  oi  the  Northern  Michigan  Press  Association 
at  Traverse  City,  where  an  entire  evening  was  devoted  to  forestry,  and  reforestation  was 
strongly  advocated. 

The  forest  law  of  Minnesota  of  1895  made  town  supervisors  fire  wardens  under  direc- 
tion of  a  chief  fire  warden,  who,  among  other  duties,  was  required  to  make  an  annual 
report,  including  "important  facts  relating  to  forest  interests."  The  annual  appro- 
priation to  execute  the  law  is  $11 ,000.  The  legislature  (;f  1907  placed  Itasca  State  Park, 
at  the  headwaters  of  the  Mississippi,  under  charge  of  the  forestry  board,  appropriated 
$2,000  a  year  for  demonstration  work  there  and  $1,500  for  fire  breaks,  development,  and 
improvements.  It  also  appropriated  S2,500  for  planting  on  the  Pillsbury  Reserve  the 
3-year-old  Norway  spruce  seedlings  which  the  board  had  raised  on  that  reserve.  An 
area  of  185  acres  was  thus  planted  at  an  expense  of  $6.50  per  acre.  In  1906  the  board 
im^jrted  20,000  white  pine  seedlings  from  Oermany,  wnich  were  planted  the  same 
spring  on  the  Pillsbury  Reserve. 

During  the  fall  of  1907  the  Forest  Service  cooperated  with  the  eeological  survey  of 
Mississippi  in  an  examination  of  cut-over  longleaf  pine  lands.  These  lands  are,  with 
few  exceptions,  in  wretched  condition,  because  of  recurring  fires.  Since  they  will  not 
be  need^  for  agriculture  for  many  years,  they  should  in  the  meantime  be  reproducing 
pine,  to  prolong  an  industry  that  means  much  to  the  State.  In  1906  Mississippi  ranked 
third  in  yellow  pine  production,  cutting  more  than  1,500,000,000  board  feet,  or  13  per 
cent  of  tne  yellow  pine  cut.  This  business,  with  its  attendant  market  for  farm  and 
other  products,  will  soon  be  lost  without  fire  prevention. 

As  a  result  of  cooperative  forest  studies  in  the  Ozark  region  of  southern  Missouri  and 
western  Arkansas,  oetween  the  State  of  Missouri  and  lumber  companies  on  the  one 
hand  and  the  Forest  Service  on  the  other,  one  large  lumber  company  which  controls 
in  the  aggr^ate  four  billion  feet  of  standing  timber  has  begun  the  application  of  forest 
management  to  its  holdings. 

Nebraska  has  begun  to  reap  the  fruits  of  early  forest  work,  and  the  past  year  has  mani- 
fested that  many  of  the  apparent  failures  of  former  years  were  in  reality  important  les- 
sons in  the  selection  of  pwper  species  and  methods  of  planting  under  peculiar  condi- 
tions. The  number  of  students  m  the  different  courses  of  forestry  in  the  University  of 
Nebraska  shows  a  healthy  growth.  In  addition  to  the  regular  courses  a  special  course 
is  given  for  public  school  teachers,  and  during  the  year  a  course  for  advanced  students 
and  courses  of  lectures  on  silvics  and  State  forest  policy  have  been  inaugurated.  The 
permanent  equipment  of  the  department  of  frjrestry  has  been  enlarged,  and  now 
includes,  among  other  additions,  a  forest  herbarium,  a  laige  collection  of  wood  speci- 
mens, jmd  a  portable  sawmill  for  practical  demonstrations^upon  the  timber  grown  by 
provident  farmers  of  that  vicinity. 

The  forest  survey  of  New  Hampshire  has  not  only  made  available  information 
about  the  forests,  but  has  greatly  stimulated  the  practice  of  forestry.  Dartmouth 
College  now  has  a  tract  of  26,000  acres  in  the  northern  part  of  the  State  under  forest 
management,  and  about  1,000,000  board  feet  a  year  are  cut  ydth  care  for  reproduction. 
The  water  boards  of  Concord,  Nashua,  and  Hanover  are  applying  forest  methods  to 
tracts  of  350,  700,  and  1,000  acres,  respectively.  Sixty  plantations  of  white  pine 
have  been  made,  one  of  them,  at  Manchester,  comprisme  25  acres.  As  an  experi- 
ment, 240  acres  at  Winchester  have  been  sowed  by  the  broadcast  and  the  spot  methods. 
During  the  past  year  New  Jersey  has  developed  a  definite  policy.  The  forest 
commission  is  actively  working  for  the  betterment  of  the  woodlands  of  the  State,  to 
establish  values  in  forest  lands,  and  to  make  them  continuously  productive.  The 
means  employed  are  control  of  forest  fires  and  instruction  of  wooalot  owners.  The 
State  contains  numerous  forest  areas  of  considerable  size,  but  for  the  most  part  the 
work  concerns  itself  with  the  intensive  management  of  woodlots  for  the  production 
of  ties  and  lumber  for  nearby  markets.  During  the  one  year  of  its  operation  the  fire 
service  has  succeeded  in  reducing  the  acreage  burned  and  the  uamage  done  to 
woodlands  to  less  than  one-tenth  that  of  any  former  year.    This  has  already  affected 


12  PROGRESS    OF    FORKSTRY    IN    li*>7. 

favora})ly  the  market  price  of  forest  pR>piTty.     The  commission  ba:?  acquireii  iiN  / 
11, (HH)  acn^s  of  land  for  J>tate  reservep,  ana  will  develop  the  pn)perty  a^J  demon^trai)  \ 
area.**  and  public  park^.     It  rec(><^nize!:«,  however,  that  the  private  owner  l^i5.  ::  : 
will  continue  to  have,  the  greatest  interest  in  this  qiu*sli«.>n.   and   "will.   th^T'!'^- 
devote  every  effort  to  make  such  lands  valuaV)le  and  pnxluctive. 

The  New  York  State  nurseries,  in  April  and  May.  1907,  contained  549,4.30  4-y.'_r- 
ohl  transplants  of  wliite  pine,  Nonvay  nine,  Scotch  pine,  Norway  ppruce.  and  K.' 
pean  larch,  n'ady  for  planting.     In  audition,  an  importation  hui*  hc-c-n  niad»-  :j- : 
Germany  to  ct)mi)lete  an  even  million  trees,  to  he  set  out  this  i^pring.      A  cr*  v. 
100  men.  under  the  chanje  of  two  profi'ssional  foresters,  will  do  the  Tvc^rk  \Fl.  l.\\ 
fig.  4  I.     A  10-acre  nursery  will  Ix*  esta))lished  in  central  New  York  for  pn»pdir.t*  -. 
stock  for  free  distrihution  and  to  furnish  shade  trees  for  the  gcKxl-roads  sysitfiii     j. 
new  feature  is  the  creation  of  a  jiatrol  of  tlie  Adirondack  milroads  during  the  ^]V"  . 
months.     This  contemplati-s  a  force  of  100  men.  distributed  along  the  i?te<-p  rai> 
grades  and  at  places  in  the  forest  where  conditions  are  the  mc^t  dangt^n^us.     T 
railroad  patrol  is  entin-ly  s»^parate  from  the  hre-wanh'n  system,   the  patrols  V*   _ 
paid  <lire<tly  from  th(»  Al))anyoflice.     At  the  end  of  the  year  the  railroads  r»-funl  '■ 
the  State  one-half  the  expense.     During  the  summer  of  1907  seed-sjx>t  t^owini:  r^ 
carried  on,  and  a  fi<'l(l  experiment  station  started.     Fifteen  species  of  s^^-ds  Li . 
been  plant<'d  in  various  ways.     The  most  hopeful  experiment  is  c>ne  in  which  -*-  : 
is  dn)pj)<'d  on  the  unbroken  ground  at  5-foot  intervals,  and  the  st^ed  at  ea«  h  -:»  " 
covered  with  a  handful  of  sand.     Western  yellow  pine  seed  planted   in   this  W_; 
produced  trees  in  nearly  every  spot.     An  exp«'riment  was  made  with  white  pine,  r-^ 
putting  a  handful  of  black  muck  on  the  unbroken  ground,  placing  a  few  s^n^'h    i 
the  muck,  and  covering  the  seed  with  sand. 

During  the  past  y(*ar  forest  work  in  North  Carolina  has  been  confined  to  the  «w;;il; 
lands  near  the  ctja.^^t.  which  are  owned  by  the  State  board  of  edutration.     Alter  Si. 
examination  most  of  these  forest  lands  were  withdrawn  from  sale  until  it  couI«i  '- 
detinitely  (h'termined  wheth<T  it  is  better  to  sell  the  land  outright,  to  s<'ll  the  tini'": 
on  th<'  stinnp  and  have*  it  cut  under  the  supers'ision  of  a  forester,  or  to  sell  all  tL 
timber  and  clear  the  land  for  agricultural  puri>oses.     In  a  number  of  cases  it  i^  *  vi 
denlly  the  better  policy  to  ke«'p  the  forests  and  make  them  a  perpetual  sourc- 
income  to  the  State.     These  examinations  have  also  encouraged   the   drainac'-    : 
swamp  lands,  especially  a  44.(KX)-acre  tract  which  belongs  to  the  State,  part  of  wii::! 
is  g(M)d  forest  land.     A  forester  has  bt*en  employed,  who  will  carry  out  plans  retrr.ri- 
ing  the  State  lands  and  take  up  questions  regarding  general  State  forestry'.     Ti* 
State  owns  700. (HX)  acres  of  forest  land,  and  its  forest  interests  arc  second  only  t- 
those  of  agriculture. 

A  very  successful  plan  in  Ohio  of  cooperating  with  landowners  in  cstahlishiii:: 
plantations  and  mainiaining  their  timber  tracts  in  such  condition  that  they  will  serv* 
as  educational  examples  in  correct  forest  practice  has  been  extended  until  pra«  li- 
cally  every  county  in  the  State  has  been  covered.  This  includes  the  preparation  "f 
plans  for  managing  woodlois  and  timber  tracts  and  the  furnishing  of  planting  mater!.il 
which  will  ])e  grown  according  to  plans  and  instructions  furnished.  A  total  oi  -U'i 
farmers  are  thus  cooperating  with  the  State  experiment  station.  A  State  forest  survey 
has  been  begun. 

The  Pennsylvania  department  of  forestry  has  during  the  past  year  directed  nii»s;  i>; 
its  attention  and  energy  to  the  acquiring  of  new  land,  t  he  establishing  of  gcxxl  nurserie~. 
and  the  pushing  of  reforestation  work.  The  State  now  holds  in  forest  reserve  lan.i>; 
about  10  ^)er  cent  of  the  area  of  timV^erland  of  the  Commonwealth.  The  nursery-  arec 
has  l>een  nHTea.''ed  to  over  12  acres,  and  in  another  year  the  niuiiber  of  seedlings  wi'A 
be  more  than  doubled.  There  are  at  present,  in  three  nurseries,  a  total  number  ••! 
2,250.000  seedlings,  of  which  abcMit  8  percent  are  hardwoo<ls,  the  remainder  being  coni- 
fers, mostly  white  pine.  The  reserves  are  ])eing  improved  and  roads  are  beingo{H?iu^l 
and  built  in  order  to  make  the  land  accessible  and  to  serve  as  lire  lines.  Special  atten- 
tion is  ])aid  to  the  control  of  forest  fires,  and  losses  are  very  greatly  decreasing  (PI.  LX\" 
figs.  2  and  3),  Fire-killed  timber  is  utilized.  A  successful  experiment  with  snuill 
lire-killed  timber  was  made  some  time  ago  in  the  burning  of  charcoal.  A  forest  acaii- 
emy  is  maintained  directly  by  the  Department  for  the  training  and  education  in  for- 
estry of  young  men  of  the  State  for  work  on  tlie  forest  reserv'es,  and  to  speak  to  pul -lie 
schools,  teachers'  institutes,  and  farmers'  institutes.  The  school  has  made  wonderful 
development  and  has  now  under  construction  a  new  and  thonnighly  modern  red  si  one 
building  tobe  used  for  dormitory  and  lecture  rooms,  together  with  thoroughly  equij)pc-d 
la])orat()ries. 

The  second  annual  report  of  the  State  forester  of  Rhode  Island  discusses  genend 
forest  conditions,  methocts  of  lumbering,  stumpage  prices,  and  the  problems  of  fr.rest 
taxation  and  fiies.     The  report  states  that  the  250.000  acres  of  imimproved  land  of  the 
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tediof  whltt^uhHepdllnini.readTlorcligtrlbullnn.ln  the  MaauhnaeltK  RUIeNanery.  2,  Fire 
•»goo.  the  laleil  pqutproeiit  (or  flghlliiK  forest  llrea  In  PennsylVBnln.  B,  Students  of  the  Penn- 
rlvBiili  Stale  FoFHt  Academj  reg]»n<lliiH  to  a  Are  csll:  aD  Imponaut  put  ol  the  training  |g 
iil«m  theeorest  and  qulckenttiielbadKOl  extlnBulihlnr  (onst  nrra,  4.  Underplantlng  wblte 
Irch  with  nine  and  ipnice  seedllnKe  in  the  AdlrondacE  Prewrve.  b.  Pngslbllllleii  or  HTom) 
TDwIh  in  New  Engrluid',  white  pine,  30  yen*  old.  tvcently  thinned  witb  ■  proflt  of  144,32 
•er  acre  under  the  direction  ol  the  CoanecUcnl  Stale  lomler. 
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State  should  yield  40.000,000  board  feet  of  lumber  and  125.000  cords  of  fuel  per  aimuL 
worth  $1 .175.000.  The  present  income  from  this  source,  according  to  the  State  cenfu 
of  1905,  is  $697,593.  Landowners  have  applied  for  ad\'ice  in  the  managemeni  d . 
woodland  aggregating  2.250  acres.  I 

The  State  experiment  station  of  Vermont  issued  a  bulletin  entitled  *'  Forest  Pbntk:    » 
in  Vermont,"  which  will  greatly  promote  the  practice  of  forestry.     The  State  huisht} 
has  been  increased  in  capacity  for  supplying  plant  material  to  farmeis  in  the  Sii>. 
and  to  avoid  delay  while  stock  is  growing  here  seedlings  have  been  secured  fKim  :> 
New  York  State  nurseries. 

The  pn)gre8S  of  forest  work  in  Washington  for  the  past  year  is  especially  markeil  l; 
increase<i  acti\'ity  on  the  part  of  the  State  and  owners  of  timberlands  to  protect  i'l^ 
timl)er  from  fire,  the  inaugiu^tion  of  forest  instruction  at  the  University  and  at  \h. 
Agricultural  College  at  Pullman,  and  the  better  appreciation  by  the  people  oi  ih 
National  forest  ]X)licy.  The  work  of  the  deputy  fire  wardens  in  the  several  countk- 
of  the  State  entirely  prevented  destructive  timber  fires.  About  one  hundred  v*:^ 
rangers  were  appointe<i,  usually  at  the  request  of  mill  men  and  timberland  ovner*') 
whom  they  were  employed.  At  a  meetmg  of  prominent  lumbermen  in  Seattle  a 
ranger  service  was  organized  for  the  fire  season  ol  1908.  This  organization  repre?et'^ 
some  4.000.000  acres  of  timberland.  and  it  is  the  plan  to  assess  holdings  at  the  rat"?  * 
1  cent  an  acre  for  fire  protection.  Other  timber  holders  of  the  State  are  doing  »^m^ 
thing  in  the  eame  line.  One  company,  for  example,  has  a  force  of  men  in  the  fieli 
which  is  as  effective  as  the  State  force. 

The  West  Virginia  State  Board  of  Trade  has  appointed  a  committee  to  invesripi^ 
State  forest  conditions  and  reconmiend  to  the  State  legislature  the  enactment  of  la«r 
which  will  promote  forest  preservation. 

During  1907  the  most  important  forest  work  in  Wisconsin  was  the  appraisdng aD^ 
selling  of  scattered  and  agricultural  lands  and  the  use  of  the  proceeds  to  puroha?* 
other  lands  suitable  only  for  forestry,  so  as  to  consolidate  the  main  forest  reserves  on  \h- 
heatiwaters  of  the  Wisconsin  and  Chippewa  rivers.  About  15,000  acres  have  tecenti} 
been  purchasetl.  Concessions  have  been  granted  private  capitalists  to  store  water  at 
the  liea<l waters  of  streams,  the  promoters  to  reap  benefit  from  the  sale  of  waterptw 
Much  interest  centers  in  this  attempt  of  private  capital  to  establish  reservoirs  whkt 
will  operate  in  conjunction  with  the  forest  cover  in  the  regulation  of  streams. 
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More  new  and  amendatory  forest  legislation  was  enacted  by  the  State  legislative 
asscmbli<\s  from  December  1,  1906,  to  December  1,  1907,  than  during  any  previia- 
year.  Tlio  following  is  a  brief  summary  of  the  laws  passed  by  Congress  and  the  State 
lo^slalun^s  during  that  period: 

Unitrd  5/a7/s.— Salary  of  the  Forester  increased  from  $3,500  to  $5,000  per  annum 
(34  Stat.,  12(i9);  §100,000  appropriated  to  continue  surveys  of  National  Forests  :^ 
Stat. ,  1  ^'M])',  $25,000  for  Appalachian  and  WTiite  Mountain  survey  and  report.  (34  Sidf , 
1281):  FoH'st  r(\'?crvcs  to  bo  known  hereafter  as  National  Forests  (34  Stat.,  12»)9  : 
Forest  rcs(^rv(»  special  fund  abolished,  and  annual  appropriation  for  National  Fon'>tj^ 
increased  from  $900,000  to  $1 ,900,000  as  compensation;  payment  of  expenses  incum^i 
for  protection  aiul  care  of  llsli  and  game  supplied  to  stocK  National  Forests  wasauthor- 
izea:  purchai^o  of  technical  books  and  journals  for  officers  outside  of  Washington 
authorizi'd  (34  Stat.,  1270):  creation  of  new  and  additions  to  existing  National  Forf^t.-' 
in  Orei^on,  Wa.shin^ton,  Idaho,  Montana,  Colorado,  or  Wvoming  forbidden,  except  by 
act  of  Conirress  (84  Stat.,  1271):  certain  townships  in  Black  Hills  Nation^  Fon's-t 
placed  within  operation  of  a<n*i('tiltural  settlement  act  of  June  11,  1906  (act  of  Febnian' 
8,  1907,  34  Stat.,  883);  certain  National  Forest  lands  granted  to  the  cities  of  Duransi'. 
Colo.  (34  Stat.,  1053),  and  Houlder.  Colo.  (34  Stat.,  1223),  for  water-supply  purpn?*-?- 

Alahama. — State  commission  of  forestry'  created,  to  serve  without  compensation  <'[ 
expenses  to  the  Slate;  p:overnor  authorized,  upon  recommendation  of  commission  <^t 
forestrv,  to  acc(»pt  giits  to  State  of  lands  to  be  administered  as  State  forest  reson't';'. 
commission  to  investigate  and  report  annually  on  forest  conditions  and  recomnu'iui 
legislation;  county  ?*ame  and  (ish  wardens  declared  forest  wardens  with  authority '^f 
peace  officers,  and  all  peace  officers  ex  officio  forest  wardens;  appointment  of  deputy 
forest  wardens  without  compensation  authorized;  owners  of  land  not  excee<iini? ' 
assessed  value  of  $5  per  acre  allowed  to  contract  with  commission  of  forestry  to  pliinl 
and  protect  timber  trees  on  such  land,  and  secure  its  exemption  from  taxes  for  ten 
years,  (^)unties  authorized  to  appropriate  $250  annually  as  salary  for  their  fore?t 
warden;  provisions  enacted  against  setting  and  spread  of  fires,  use  oi  engines  without 
spark  arresters,  and  attaching  electric  wires  to,  or,  without  consent  of  mayor,  mutilatiiig 
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trees  along  streets;  moneys  received  as  penalties  and  from  State  forest  reserves  to 
constitute  forest  reserve  funds,  available  for  forest  administration;  $500  annually 
appropriated;  consent  of  State  given  to  acquisition  by  the  United  States  of  land  for  a 
National  Forest  (act  approved  November  30,  1907). 

California. — Substance  of  Penal  Code,  sections  384,  384a,  and  384b,  incorporated  in 
and  enlarged  upon  by  amendment  of  section  384;  stringent  regulations  against  setting 
and  spres^  of  nres,  use  of  engines  without  spark  arresters,  and  blasting  wood  during 
"dry  season"  without  permit  from  State  or  district  fire  warden;  rendering  assistance 
to  fijre  warden  made  compulsory;  one-half  of  fines  to  be  paid  to  forest  fund  (ch.  536, 
laws  of  1907);  $5,000  appropriated  (ch.  177,  laws  of  1907),  to  be  expended  under  direc- 
tion of  State  department  of  en^neering  (ch.  183,  sec.  13,  laws  of  1907J  in  cooperation 
with  United  States  Forest  Service  in  construction  of  fire  lanes  and  trails  for  protection 
of  the  south  slope  of  the  San  Bernardino  Mountains. 

Connecticut. — Section  1221,  general  statutes,  amended  to  increase  surrounding  space, 
which  must  be  cleared  before  a  fire  is  started  (ch.  43,  laws  of  1907);  sections  3,  4,  ana 
5,  chapter  238,  public  acts  of  1905,  amended,  making  fire  chiefs  in  consolidated  town 
and  city  governments  ex  officio  fire  wardens  and  improving  fire  regulations  (ch.  136, 
laws  of  1907). 

Florida.— ^nttingf  removing,  or  working  in  any  manner  for  turpentine  purposes  any 
timber  forbidden  under  penalty  of  fine  or  imprisonment  or  both  when  any  tax-sale 
certificates  are  outstanding  and  unredeemed  against  the  land  or  timber  or  the  turpen- 
tine privileges  on  such  lands  (ch.  5683).  Approved  June  3, 1907.  Penalty  for  unau- 
thorized, willful  cutting,  scraping,  destroying,  or  injuring  of  standing  trees,  title  to 
which  is  in  another,  made  the  same  as  for  theft  of  personal  property  of  equal  value 
(ch.  90,  laws  of  1907). 

/(faAo.— Sections  10,  11,  12,  and  13  of  House  bill  131  (laws  of  1905,  p.  145)  repealed; 
provision  made  for  division  of  State  into  fire  districts,  and  appointment,  with  police 
powers,  of  district  fire  wardens  to  be  paid  by  property  owners  requesting  such  appoint- 
ment; a  ''close  season "  and  stringent  and  comprehensive  fire  regulations  established* 
clearing  of  railroad  rights  of  way  required ;  posting  of  fire  laws  andregulations  provided 
(H.  B.  61,  session  laws  of  1907,  p.  18). 

Indiana. — Granting  of  rights  of  way  over  State  forest  reservation,  laboratory  of  forest 
demonstration,  and  nurseries,  to  railroad,  telegraph,  and  telephone  companies  pro- 
vided (ch.  57,  laws  of  1907). 

Kansas. — Appomtment  of  two  commissioners  of  forestry,  each  to  be  in  charge  of 
one  of  the  two  State  forest  experiment  stations,  provided  for.  Duty  of  each  com- 
missioner to  devote  entire  time  to  improvement  of  his  forestry  station  and  to  investi- 
^tion  and  experiment;  to  furnish  seedlings  free  to  residents  of  the  State;  to  dissem- 
inate information,  and  upon  petition  of  25  persons  to  hold  meetings  in  any  county. 
Expenses  and  salary  of  $1,000;  $5,600  per  year  appropriated  (ch.  405,  laws  of  1907). 

Maine. — Specification  10,  section  6,  chapter  9,  revised  statutes  (forest  land  exemp- 
tion), amended  to  exempt  from  taxes,  under  certain  conditions,  such  timber  lands 
hereafter  planted  and  cultivated  (ch.  169,  laws  of  1907). 

Massachusetts. — Salary  of  State  forester  increased  from  $2,000  to  $3,000;  new  pro- 
visions as  to  his  expenditures  (ch.  473,  laws  of  1907);  sections  16  and  20,  chapter  32, 
revised  statutes,  amended;  sections  17, 18,  and  22,  chapter  32,  and  section  14,  chapter 
53,  repealed;  appointment  of  forest  wardens  in  cities  and  towns  provided  for,  and 
expenditure  of  $2,000  annually  on  forest  warden  conventions^  including  traveling 
expenses  of  wardens,  authorized  (ch.  475,  laws  of  1907) ;  commissioners  on  fisheries  ana 
game  given  power  to  arrest  those  found  unlawfully  setting  fire  (ch.  299,  laws  of  1907). 

Michigan. — GfTice  of  State  game,  fish,  and  forestry  warden  created,  with  combined 
dutiesof  game  and  fish  warden,  commissioner  of  State  land  office  as  forest  commissioner, 
and  chieT  fire  warden;  salary  of  $3,000  and  expenses  (act  106,  laws  of  1907);  special 
commission  of  inquiry  on  tax  lands,  forestry,  forest  fires,  and  forest  legislation  created, 
expenses  paid,  no  salary  (act  188,  laws  of  1907);  fire  warden  law  of  1903  repealed;  new 
act  providing  township  supervisors  to  be  fire  wardens;  not  exceeding  10  district  dep- 
uty game,  fish,  and  forestry  wardens,  with  $1,000  salary,  police  power  in  enforcing  fire 
laws,  and  power  to  employ  assistance  (act  317,  laws  of  1907);  lands  of  State  agricul- 
tural College  in  Iosco  and'Alcono  counties  withdrawn  as  forest  reserv'e  (act  299,  laws 
of  1907). 

Minnesota. — Section  2205,  revised  laws  of  1905,  amended;  governor  ex  officio  mem- 
ber of  State  forestry  board  (ch.  171,  laws  of  1907);  $2,500  appropriated  for  planting 
evergreens  on  PillsDury  Reserve.  Cass  County  (ch.  351,  laws  of  1907);  Itasca  State 
park  made  a  forest  reserve  under  State  forestry  board;  $2,000  appropriated  for  demon- 
stration work  on  said  resers'e.  and  $1  500  for  fire  breaks  ana  other  improvements; 
board  of  regents  of  State  University  authorized  to  undertake  forestry  work  in  con- 
junction with  State  forestry  board  (ch.  90,  laws  of  1907). 
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Montana. — State  game  and  fish  warden  and  deputies  made  «c-officio  Statir  i* 
warden  and  deputies  with  dutv  to  protect  the  timber  within  the  Slate  and  e^n  j:^ 
that  owned  by  the  State  from  nre.    May  employ  men  in  emergencic^s  and  incur  n*-  •  e 
aar\'  exponfli-a.     Authority  to  arrest  for  violation  of  fire  laws  (eh.  147,  laws  of  19117!. 

S-ew  Jersey. — State  board  of  forest  park  reservation  com mimionera  authorized  t  • 
change  lire  districts  and  appoint  wardens  at  joint  ex})en6e  of  State  and  townships  .. 
9.  la^Ki)  of  1907);  to  acc^uire  certain  lands  as  part  of  State  forest  park  reservatic^n  i:.: 
make  nilea  ancl  regulations  (ch.  143.  laws  of  1907). 

Xt  w  York. — Section  229.  forest,  fish,  and  game  law  of  1900,  as  amended  by  chaj  ►: 
18().  iuws  of  llKKi  (fire  penalty),  further  amended  by  reducing  minimum  penalty  : 
607.  laws  of  1907). 

Oregon. — A  nonpartisan  State  board  of  forestry  created  to  investigate  fewest  aisii- 
tion^s.  suggest  logL4ation,  and  supervise  and  ^ve  publicity  to  matteis  pertainiiir  i- 
foresiry;  may  incur  $500  expenses,  but  receive  no  compensation;  propertv  o^ttv'- 
willing  to  pay  forest  wanlens  may  secure  appointment  of  citizens  as  such;  J^tate  a: 
county  oliu-iala  and  resident  officers  of  National  Forests  may  be  appointed  ex  uf: 
forest  wardens;  a  "close  season"  established,  during  which  hre  can  not.  except  un^.f' 
8pe<ial  precautions  and  subject  to  special  liability,  be  used  without  permit  ir r>:  , 
State  fire  wajden;  permits  contain  restrictions  and  are  revocable  for  cause;  striLc» :' 
legislation  enact e<l  against  setting  and  spread  of  fire;  use  of  spark  arresters  and  cle-.r> : 
of  railroad  rights  of  way  required;  chapter  227,  general  laws  of  1905,  repealed  (ch.  I  .. 
laws  of  1907).  . 

Penney  I  lania. — Constables  and  employees  of  department  of  forestry    made  t-" 
wardens  with  power  to  compel  assistance;  two-thiras  of  compensation  and  exp?!.'. 
to  \ye  repaid  to  the  county  by  the  State;  $40,000  appropriated  by  the  State  (ch.  v 
laws  of  1907);  speciiil  provisions  for  protection  of  forest  lands  containing  oil  and  u'- 
wells  (ch.  334.  laws  of  1907). 

Rhofle  Island. — Allowance  for  traveling  expenses  of  commissioner  of  foreetrj",  loge'l* : 
with  ciyi*{  of  j)rinting  and  supplies,  reduced  from  $500  to  $300  (ch.  1465,  laws  of  UhC  . 

TtnnesM'c. — Duties  of  department  of  same,  fish,  and^  forestry,  respecting  tn^]c- 
forestry,  and  forest  fires,  defined;  special  provisions  i^ainst  tr^pass  and  spread  of  irv 
by  ongin(»s  and  charcoal  burners;  certain  lands  majr  be  donated  to  State  for  iore^r 
puri>(**es;  forest  policy  outlined;  cooperative  investigation  with  United  StAt-^  Fun- 
Service  authorized.  Wanlens  authorized  to  siunmon  emergency  help  for  fighri": 
fires;  luisdeineaiior  to  disobey  summons;  $3  per  day  allowed  for  sucn  compuhs-r. 
service  ((h.  31)7,  laws  of  1907). 

V(rmoiit. — ProvL^ional  appropriation  of  $500  per  year  for  five  years  to  aid  Verm,  i: 
agriciilinral  oxj)eriinent  station  in  establisliment  and  maintenance  of  nurserj^  for  fi>rx-" 
seedlings;  inaterial  for  planting  to  l)e  furnished  at  cost  within  State, and  skilled  a."^!-!- 
ance  provided  (ch.  15.  laws  of  1906,  approved  December  16,  1906). 

Washington. — Annual  salarv  of  State  fire  warden  and  forester  increased  from  $1.>'(« 
to  $2,000  (ch.  201,  laws  of  1907). 

Wisconsin. — Tax  exenij)tion8  provided  for  certain  lands  devoted  to  forest  culturv 
(ch.  592.  laws  of  1907);  Slate  board  of  forestry  authorized  to  appraise,  preparator>-  i.- 
selling  to  I'niiod  States,  all  State  lands  and  timber  within  Indian  reservations;  money- 
from  such  sales.  exce])t  when  otherv\-ise  disposed  of  by  constitution,  to  be  expenih>. 
only  in  j)iirchase  of  State  forest  resers'es  (oh.  96,  laWs  of  1907);  State  may  purcha--e 
lands  n«)rih  of  town  33;  $10,000  per  annum  appropriated  (ch.  491,  laws  of  1907);  Siau- 
park  board  created,  to  work  in  conjunction  with  director  of  State  geological  survey  ana 
State  forester;  $500  appn)priatod  (ch.  495,  laws  of  1907);  in  granting  private  corj^-^ 
nit  ion  ])riviles:e  to  dam  and  improve  AVisconsin  River,  certain  supervision  and  contn-l 
over  its  operations  given  State  board  of  forestry  (ch.  335,  laws  of  1907). 

Wyoniinf/. — Misdemeanor  to  liuht  and  leave  fire  in  any  woods  or  prairies  without 
extingui.shing  (ch.  22.  laws  of  1907). 
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KATIOKAIi  F0BE8T  OSTICEBS. 

Gifford  Pinchot,  Forester,  Washington,  D.  C. ;  Overton  W.  Price,  Associate  Forester, 
Washington,  D.  C. 

STATE  FOREST  OFFICERS. 


State  or  Territory. 


Name  and  post-office. 


Official  position. 


Alabama. . . 
California.. 
Ck>nnecticut. 

Hawaii 

Indiana 

Kansas 


Kentucky 


John  Wallace,  jr.,  Montgomery. 
Gerard  B.  Lull,  Sacramento. . . 
Austin  F.  Hawes,  New  Haven. 

Ralph  S.  Hosmer 

W.  u.  Freeman,  Indianapolis. . 

Henry  Cooper,  Dodge  City 

F.  H.  Rldgway,  Ogallah 

Hubert  Vreeland,  Frankfort. . . 


*Ix>ui8iana 

Maine 

Massachusetts 

Maryland 

Michigan 


Minnesota. 


Mississippi 

New  Hampshire . . . 
New  Jersey 


New  York. 


North  Carolina. 
Ohio 


Oregon 

Pennsylvania , 


Rhode  Island 

Tennessee 

Vermont 

Washington.. 


West  Virginia. 
Wisconsin 


A.  W.  Crandell,  Baton  Rouge. 

Edgar  E.  Ring,  Augusta 

F.  wm.  Rane,  Boston , 

F.  W.  Besley,  Balthnore 

Wm.  H.  Rose,  Lansing , 

Filibert  Roth,  Ann  Arbor 

Gen.  C.  C.  Andrews,  St.  Paul. 

A.  F.  Crider,  Biloxi 

R.  E.  Faulkner,  Keene . 

Alfred  Gaskill,  Trenton 


Wm.  F.  Fox,  Albany 

C.  R.  Pettis 

Joseph  H.  Pratt,  Chapel  Hill. 
Charles  E.  Thome,  Wooster. 


J.  W.  Baker,  Cottage  Grove. . . 

E.  P.  Sheldon,  Portland 

Robert  S.  Conklin,  Harrisburg- 
George  11.  Wirt,  Harrisburg. . . 

J.  P.  Wentllng,  Mont  Alto, 

Jesse  D.  Mowrv,  Chepatcbet. . . 

C.  A.  Keffer,  Knoxville 

Arthur  M.  Vau«^n,  Randolph. 
R.  W.  Condon.  Port  Gamble. .. 

J.  R.  Welty,  Olympia 

I.  C.  White,  Morgantown 


Edward  M.  Griffith,  Madison. 


Secretary,  State  forest  commission. 

State  forester. 
Do. 

Superintendent  of  forestry. 

Secretary,  State  board  of  forestry. 

Commissioner  of  forestry. 
Do. 

Chairman,  State  board  of  agriculture^ 
forestry,  and  immigration. 

State  forest  commissioner. 

Land  agent  and  forest  commissioner. 

State  forester. 
Do. 

Secretary,  forestry  commission. 

State  forest  warden. 

Secretary,  State  forestry  board,  and  for- 
estry commissioner. 

D.irector,  State  geological  surveyt 

Secretary,  forest  commission. 

Secretary,  forest  park  reservation  com- 
mission, and  forester. 

Superintendent  of  State  forests. 

Forester. 

State  geologist. 

Director,  State  agricultural  experiment 
station. 

Forestry,  fish,  and  game  warden. 

Secretary,  forestrv  commission. 

Commissioner  of  forestry. 

State  forester. 

Forester. 

Conmiissioner  of  forestry. 

Secretary,  Tennessee  forest  commission* 

Commissioner  of  forestry. 

Chairman,  department  o'f  forestry. 

State  fire  wanlen  and  forester. 

Superintendent,  geologic  and  economic 
survey. 

State  forester. 


FOREST  ASSOCIATIONS. 

American  Forestry  Association. — President,  Hon,  James  Wilson,  Secretary  of  Agri- 
culture; secretary,  Thomas  E.  Will,  Washington,  D.  C;  treasurer,  Otto  Luebkert, 
Washington,  D.  C. 

The  Appalachian  National  Forest  Association. — President,  D.  A.  Tompkins, 
Charlotte,  N.  C. ;  secretanr  and  treasurer,  John  H.  Finney,  Washington,  D.  C. 

International  Society  of  Arboriculture. — President,  Gen.  William  J.  Palmer,  Colo- 
rado Springs,  Colo.;  vice-president,  Henry  John  Elwes,  F.  R.  S.,  Colesbome,  Chel- 
•  tenham,  England;  secretary,  J.  P.  Brown,  Connersville,  Ind. 

Society  of  American  Foresters. — President,  Gifford  Pinchot,  Washington,  D.  C; 
secretary,  W.  F.  Sherfesee,  Washington,  D.  C. 


State  organizations. 


Name  of  organization. 


Secretary. 


Address. 


Appalachian  Mountain  Club R.  B.  Lawrence 

Arizona  Salt  River  Valley  Water  Users'  ■  Chas.  A.  Van  der  Veer..., 

Association. 
California: 

Water  and  Forest  Association T.  C.  Friedlander , 

Forestry  Educational  Association E.  C.  Damon 

Sierra  Club I  William  E.  Colby 

Forest  and  Water  Society  of  Southern     Wm.  H.  Knight 

California.  ' 

Pacific  Coast  Forest,  Fish,  and  Game     Wm.  Greer  Harrison 

Association. 

Tri-Countios  Reforpstation  Commit  too.    L.  A.  Finch 

Cincinnati  Forest  and  Improvement  Asso-     Adolph  I^ue 

elation. 
Colorado  Forestry  Association W.  O.  M.  Stone, president. 


Tremont  Bldg.,  Boston. 
Phoenix,  AtIk. 


45  Mills  Bldg.,8an  Francisco. 
San  Diego. 
San  Francisco. 
Los  Angeles. 

San  Francisco. 

RIvorside. 

127  West  Twelfth  st. 

Denver. 
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State  organizations — Continued. 


Name  of  oi^niEatinn.  Serrftary.  Address. 


Coanectleut  Forrotry  Asaociation Miss  Mary  Winslow We&to^oe. 

Gm)rgia  Forestry  Aaaociation Alfred  Akerman Athena. 

Iowa  Park  and  Forestry  Aaaociatioa Wesley  Greene Des  Moines. 

Maine  Forestry  Aaaociation E.  E.  Ring Augusta. 

MiissHfhu.sot ts  Fon*slry  AaaociatJon Edwin  A.  Start i  4  Joy  at.,  Boston. 

Michigan  Forostrv'  Association. J.  Fred  Dalcer j  East  Lansing. 

Minnesota  State  ron»st  Association '  E.  O.  Chevney j  St.  Anthony  Park. 

Nebraska  Park  and  Forestr\-  Association. .    L.  B.  Crafg York. 

New  Enplaml  Forest,  Fish,  and  Garoo  As-     Walter  L.  Hill '  Pierce  Building,  Boston. 

scH'iation.  •  ' 

New  Hampshire  Society  for  the  Protection     Allen  HoUia Concord. 

of  N<'\v  Ilampshire  Forests. 
New  York: 

State  Fish,  Game,  and  Forest  League. .    John  D.  Whlah Capitol,  .AJbonv. 

Forestry,  Water  Storage,  and  Manufac-    John  C.  Dorgin 1  Broadway,  >few  York.      , 

taring  Association   of  the  State  of  , 
New  York. 

Association  for  the  Protection  of  the  '  E.  11.  IlaU Tribune  Bldg.,  New  Y'Tk 

*  Adirondacks. 

North<»ni  New  York  Forestry  Associa-     O.  B.  Tappan,  director Potsdam. 

tlon.  I 

American  Forest  Preservation  Society.!  George  MUroy  Bailev Corfu,  N.  Y. 

North  Daki)ta  State  Svlvaton  Socletv  ...'..  i  Miss  Ella  J.  Mitchell Penn.  N.  Dak. 

Ohio  State  Fon'stry  SixMety • I  C.  W.  Waid \  Wooster. 

()ret;«m  Forestry  Association '  A.  D.  Montcith '  Portland. 

IVnn.sylvania  Forestry  Association '  F.  L.  Bitler 1012  W^alnut   at.,    Phi^- d-l- 

j  phia.  Pa. 

Penusyivania  Franklin  Forestry  Society. . .    W   G.  Bowers Chambersburg. 


Vermont  Fon'stry  Associnlion. 

Wiishineton  Forestry  A«*sooiation 

W»\st  Virginia  Forestry  Association.. 


Ernest  Ilitchkock i  Plttsford. 

Edmimd  S.  Meany Seattle. 

A.  W.  Nolan i  Moi^antown. 


SCHOOLS  OF  FORESTRY. 

Post-Graduate  Schools. 

Yale  University,  Forest  School,  New  Haveiiy  Conn. — A  two  years'  post-graduate 
course,  leucliiii^  to  tlie  degree  of  Master  of  Forestry.  Under  the  direction  of  the  officers 
of  the  Yule  Forest  School,  a  two  montlis'  summer  course,  July  and  August,  is  cf>n- 
ducted  at  Milford,  Pike  County,  Pa.     Prof.  Henry  S.  Graves,  Director. 

Uniifrsity  of  Michigan,  Forest  School  (part  of  the  general  Department  of  Literaturi. 
Science,  and  the  ArU),  Ann  Arbor,  Mich. — A  two  years'  post  graduate  course,  leadiiu: 
to  the  (l(*c:ree  of  Ma.sier  oi  Science  in  Forestry.  A  six  weeks'  summer  course,  in  July 
and  Aui^iist,  id  conducted  on  the  State  reserve  at  Roscommon.  Prof.  Filibert  Roth. 
Professor  of  Forestry. 

Harvard  University,  Forest  ScJiool,  Cambridge,  Mass. — A  two  years'  graduate  courssc. 
in  connection  with  the  Graduate  School  of  Applied  Science.  Prof.  K.  T.  Fisher,  in 
charge  of  curriculum. 

Undergraduate  Schools. 

Billinore  Fonst  School,  Biltmore,  X.  C. — Course  covers  one  full  year,  leading  to  the 
degree  of  Bachelor  of  Forestry,  and,  with  two  years  of  practical  forest  work,  the  degree 
of  Forest  Engineer.     Dr.  C.  A.  Schenck,  Director. 

University  of  Minnesota,  School  of  Forestry,  St.  Anthony  Parky  Minn. — ^A  four  years' 
undergraduate  course,  leading  to  the  degree  of  Bachelor  of  Science  in  Forestry.  A 
Hix  weeks'  summer  couree,  in  July  and  August,  is  conducted  at  the  Itasca  Stat^* 
Forest.     Prof.  Samuel  B.  Green,  Prof essor  of  Forestry. 

University  of  Xebraska,  Department  of  Forestry,  Lincoln,  Ncbr. — A  four  years'  under- 
graduate I'ourse,  leading  to  the  degree  of  Bachelor  of  Science.  Frank  J.  Phillips, 
Professor  of  Forc^stry. 

Michigan  State  Agricultural  College,  Department  of  Forestry,  Fkist  Lansing,  Mich, — A 
four  years'  undergraduat(»  course,  leading  to  the  degree  of  Bachelor  of  Science.  J. 
Fred  Bak(T,  Professor  of  F()r(\strv. 

Pennsylvania  State  Colhge,  Forest  School.  State  College,  Pa. — A  four  years'  under- 
graduate course,  in  ccmnection  with  the  State  Department  of  Agriculture,  leading  to 
the  degree  of  Bachelor  of  Science.     Hugh  P.  Baker,  Professor  of  Forestry. 

University  of  Washington,  School  of  Foresfnj.  Seattle,  Wash. — A  four  years'  tmder- 
graduate  course  leading  to  the  degree  of  Bachelor  of  Science  in  Forestry.  Frank  J. 
Miller,  Professor  of  Forestry. 

University  of  Georgia,  Department  of  Forestry,  Athens,  Ga. — A  four  years'  imder- 
graduate  course,  leading  to  the  degree  of  Bachelor  of  Science  in  Forestry.  Alfred 
Akerman,  Professor  of  Forestry. 
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Colorado  School  of  Forestry,  Colorado  Springs^  Colo. — A  three  years*  undergraduate 
course,  leading  to  the  degree  of  Bachelor  of  Forestry.  No  entrance  requirements.  A 
aumiuer  course  is  conducted  at  Manitou  Park  from  July  15  to  September  15. 

The  Mont  Alto  Forest  Academy y  Mont  Alto,  Pa. — Maintained  by  the  Pennsylvania 
Department  of  Forestry  for  the  training  of  young  men  of  the  State  for  work  on  the 
State  forest  reserves.     Geo.  H.  Wirt  ana  J.  P.  Wentling,  in  charge  of  forest  courses. 

Courses  in  forestry  are  now  given  at  the  University  of  Maine,  Orono,  Me.,  Gordon 
E.  Tower,  in  charge;  Iowa  State  College,  Ames,  Iowa,  Chas.  A.  Scott,  in  charge; 
Mississippi  Agricultural  and  Mechanical  College,  Agricultural  College,  Miss.,  Geo.  L. 
Clothier,  ir  :narge;  Purdue  University,  Lafayette,  Ind.,  Prof.  Stanley  M.  Coulter,  in 
charge;  Berea  College,  Berea,  Ky.,  W.  L.  Flanery,  in  charge;  State  Colleee  of  Wash- 
in^on,  Pullman,  Wash.,  E.  O.  Siecke,  in  charge;  Winona  Agricultural  Institute, 
Winona  Lake,  Ind.,  W.  R.  Eastman,  in  charge;  North  Dakota  School  of  Forestry, 
Bottineau,  N.  Dak.,  J.  Allen  Kemp,  president. 

A  course  of  lectures  is  dven  annually  at  the  Massachusetts  State  Agricultural  Col- 
lege, Amherst,  by  Prof.  Frank  Wm.  Kane,  State  Forester  of  Massachusetts;  at  the 
Maryland  Agricultural  College,  College  Park,  by  Fred  W.  Besley,  State  Forester  of 
Maryland;  at  the  University  of  Wisconsin,  Madison,  by  Edwara  M.  Griffith,  State 
Forester  of  Wisconsin;  at  the  Agricultural  College  of  Utah,  Logan,  by  W.  W.  Clack; 
at  the  Connecticut  A^icultural  College,  Storrs;  and  at  the  State  Agricultural  College 
of  Colorado,  Fort  Colhns. 
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PBOGBESS  OF  FORESTRY  IN  1904. 

Hy  Q.  R.  (■RAFTS,  Editorial  Clerk,  Bureau  of  ForetUnj. 

The  year  1904  paw  a  lar^e  gain  in  the  popular  acceptance  and  application  of  the 
principh'H  which  govern  the  proper  care  and  use  of  woodlands.  Many  landowners 
and  great  liiniher  concerns  now  realize  that  con^K^rvative  forest  management  means 
actual  gains  to  them  in  dollars  aud  cent^;  and  western  stockmen  and  mmers  no  longer 
doubt  that  regulation  of  grazing  and  cutting  tinil)er  on  tlie  reserves  is  necessary  for 
the  perpetuation  of  their  industries.  F(»rest  work  carried  on  by  the  Federal  Gov- 
ernment in  conjunction  with  the  states  was  rich  in  results.     State  forest  department^ 
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in  the  reserve  regions  of  the  West,  and  in  the  prepftration  and  instAltation  of  working 
plana  upon  forest  lands. 

The  remarkable  advance  of  forestry  during  recent  years  was  fittingly  marked  by  a 
forest  congress  extending  through  four  day>j  of  the  first  week  in  January,  1905.  This 
meeting  farexceededinsizeana  importance  any  similar  gathering  that  lias  been  held 
in  America.  The  lumbering,  mining,  grazing,  and  woodworking  industries,  the  rail- 
roadii,  and  the  interests  of  irrigation  in  the  West  were  represented  by  men  of  the 
highest  professional  and  business  standing  and  of  national  reputation.  In  conference 
with  these  men  were  the  official  representatives  of  many  States  and  of  the  Canadian 
and  Philippine  forest  sf —'-  - 


Carafol  consideration  of  the  needs  of  the  industries  which  use  the  products  of  the 
forest  reserves,  and  of  the  requirements  necessary  to  preserve  the  public  forests  per- 
manently, is  leading  to  a  national  policy  concerning  the  Federal  forest  reserves.  The 
prime  purpose  in  eciablishing  these  reserves  is  to  prevent  fires,  wasteful  lumbering, 
and  overgrazing,  and  at  the  same  time  to  secure  the  fullest  possible  use  of  their  pro- 
ductive captwity.  Often  their  most  important  service  is  to  guard  the  forested  moun- 
tiuns  and  hillsides  from  which  the  streams  fiow,  for  water  is  the  first  need  of  the 
arid  States;  but  the  interests  of  the  miners,  who  can  not  operate  without  heavy  sup- 
plies of  timber,  and  of  the  stockmen  dependent  upon  the  public  range,  must  also  Be 
recognized. 

In  19(M  seven  new  forest  reserves  were  created— Baker  City,  in  Oregon;  Cave 
Hills  and  Slim  Buttes,  in  South  Dakota;  ^^ranteville  and  Salt  Lake,  in  Utah;  and 
Warner  Mountains  and  Mo<loc,  in  Caliloniia.  Additions  were  made  to  the  Fish 
Lake  (Utah),  the  .South  Platte  (Colorado),  and  the  Big  Horn  (Wyominc)  reserves. 
Several  areas,  havinjj;  a  total  of  1,054,342  acres,  which  examination  ha<i  shown  to  be 
better  suited  for  agriculture  than  for  forestry,  were  restoretl  to  the  public  domain, 
so  that  the  net  incieaee  in  the  area  of  the  reserves  was  but  149,035  acres. 

Changet  in  houndariet  during  1904  andpTfent  are/t  of  Ffderal JoreA  reitrru. 
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A  GAIN  OF  BIGMIFICANT  IMPORTANCB. 

It  ia  an  achievement  of  no  small  moment  that  the  public  generally  fajui  been  led  u- 
regard  forestry  as  something  tangible  and  helpful.    The  adoption  at  forest  mumst^ 
ment  is  now  regarded  as  vitally  necessary  for  the  continuance  of  the  manifold  in^iik^ 
tries  for  which  forest  products  are  essential,  and  for  the  supply  of  many  neeri^  • .' 
everyday  life.    The  desire  of  many  landowners  to  secure  tor  their   forest  boji- 
ings  the  best  care  is  indicated  by  the  numerous  inquiries  and  requests  for  aaastaDof 
rei*eived  by  the  Bureau  of  Forestry.     Applications  lor  assistance  are  now  on  6]e  on- 
ering  an  area  of  no  less  than  8,000,000  acres,  for  three-fourths  of  which  prelimiimrT 
examinations  have  been  made.     Detailed  working  plans  have  been  completed  I'or 
over  1,000,0(X)  acres  of  these  lands.    Twenty  thousand  acres  in  woodlots  and  BOOJK** 
ai'res  in  timber  tracts  are  under  management.    That  working  plans  are  now  in  prepa- 
ration for  an  area  aggregating  3,500,000  acres  shows  how  fast  this  work  is  growinf 
Private  enterprises  are  l)eginning  to  take  advantage  of  the  examples  furnished  by  the 
Government,  and  are  employing  trained  foresters  to  carry  out  their  own  plans  d 
management. 

LABGB  OPPORTUNITIES   IN  THE  SOOTH. 

The  possibilities  of  forest  management  on  the  forest  lands  in  the  South  have  been 
clearly  shown  in  several  large  working  plans  recently  finished  and  put  into  practice 
by  the  owners.  There  the  cheapness  of  labor  and  favorable  natural  conditions  per- 
mit more  careful  logging  methods  and  more  complete  utilization  of  material  than  are 
po8sil)le  in  certain  other  sections,  and  the  longer  growing  season  and  the  reUtivf 
nearness  to  markets  offer  peculiar  advantages  for  conservative  lumbering:  withaviev 
to  future  crops.  The  interest  of  northern  and  eastern  lumbermen  is  turning  moiv 
and  more  to  the  hardwoods  found  in  that  region.  The  diversity  of  species  that  coni- 
pose  those  hanlwood  forests,  and  the  increasing  utility  of  many  of  them,  toother 
with  the  rapid  increase  in  their  value,  are  leading  their  owners  to  inquire  about  iht 
means  of  removing  material  that  is  now  marketable,  without  destroying  that  whi*  b 
may  l)e  valuable  in  the  future.  Nowhere  is  the  opportunity  for  conservative  forerf 
management  more  promising  than  in  some  parts  of  tnat  great  region. 

AN   EXAMPLE   IN   THE   LVMBERING   OF   WHITE   AND  RED  PIKS. 

The  success  that  has  attended  the  sale  and  removal  of  timber  from  the  Chippeva 
Indian  laiKls  in  northern  Minnesota,  selected  to  constitute  the  Minnesota  NatioD&l 
Fon^st  Reserve,  has  done  much  to  establish  the  practicability  of  conservative  lum- 
bering of  white  and  red  pine  in  that  region.  Although  the  timber  is  to  be  remove*! 
under  regulations  prescril)ed  by  the  Forester  of  the  Department  of  Agriculture,  and 
although  5  per  cent  of  the  timl^er  on  the  area  to  be  lumoered  is  reserved  to  provide 
ft)r  reproduition  (PI.  LXXV,  fig.  1 ),  the  stumpage  price  obtained  at  public  sale  wajs 
the  largesWhat  had  ever  Ixvn  realiztHi  for  similar  timber  in  the  same  region.  When 
the  present  utterly  waste  condition  of  vast  areas  in  the  Lake  States  formerly  jcovered 
with  valuable  pine  forests  is  considered,  the  demonstrated  possibility  that  such  tim- 
ber ciin  }>e  cut  and  removed  profitably,  under  restrictions  intended  to  secure  forest 
renewal  and  reduce  the  danger  from  fire  to  the  minimum,  is  one  of  large  hopefulness. 

SOME   PRACTICAL   INVESTIGATIONS   OF  THE   BUREAU   OF   FORESTRY. 

The  new  system  of  turj^entining,  by  the  use  of  cups  and  gutters,  which  gives  a 
greatly  increa.sed  product  of  turi)entine  and  uniformly  higher  grades  of  rosin,  with 
far  less  damage  to  the  trees,  fuKills  its  early  promise  of  increased  profits  and  extended 
life  for  the  naval  stores  industry  (PI.  LXX\  ,  fig.  5).  Inconsequence,  the  destructive 
method  of  boxing  trees  for  turpentine  has  been  abandoned  by  the  larger  and  more 
progressive  operators,  while  the  improved  method  of  turpentining  has  extende<l 
rapfdly  during  the  year.  As  a  further  service  the  Bureau  now  has  in  progress  an 
entirely  new  line  of  field  experiments  which  look  to  a  very  considerable  leseening  of 
the  tapping  wound  now  nia<le  in  the  trees. 

The  condition  of  the  basket  willow  industry  has  been  studied,  and  several  exceed- 
ingly impc^rtant  plans  for  its  iuiprovenient  are  outlined  in  a  bulletin.  These  improve- 
ments will  secure  the  highest  grades  of  home-grown  willow  through  more  scientific 
methods  of  culture.  A  study  of  the  maple-sugar  industry  has  resulted  in  the  publica- 
tion of  a  bulletin  containing  suggestions  which  are  important  to  the  farmers  of  the 
Northeastern  United  States.  An  exhaustive  investigation  has  been  conducted  to 
determine  the  present  available  supply  of  Pacific  coast  tanbarks,  and  the  best  metho^i 
of  collecting  tne  bark,  while  encouraging  the  reproduction  of  the  trees  on  cut-over 
areas  and  providing  for  a  more  economical  utilization  of  the  timber. 
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A  series  of  regional  studies  is  furnishing  a  fuller  knowledge  of  forest  conditions  and 
possibilities  over  lai^  areas.  This  knowledge  will  enable  the  Bureau  to  answer  an 
increased  number  of  requests  for  assistance  oy  sending  the  required  information  in 
printed  form  or  by  correspondence,  instead  of  making  a  special  examination  on  the 
ground  in  each  case.  Studies  of  the  rate  of  growth,  market  conditions,  and  general 
characteristics  of  eight  principal  commercial  trees  of  the  Southern  Appalachians,  and 
of  the  available  quantity  and  Quality  of  timber  which  they  furnish,  nave  just  been 
completed.  Examinations  of  planted  groves  have  been  made  in  northern  Illinois,  in 
eastern  Nebraska,  and  in  the  eastern  part  of  the  Dakotas  and  western  Minnesota,  and 
the  data  collectea  made  available  for  future  recommendations  for  forest  planting  in 
those  regions.  Investigations  have  also  been  conducted  in  California  to  determine 
the  relation  of  chaparral  to  water  supply  and  forest  reproduction. 

Tests  of  the  mechanical  and  phvsical  properties  of  various  timbers  were  carried  on 
at  Berkeley,  Oal.,  Lafayette,  Ina.,  New  Haven. Conn.,  St.  Louis,  Mo.,  and  Washington, 
T>.  C.  At  these  stations  the  strength  of  red  fir,  western  hemlock,  red  gum,  longleaf 
pine,  and  loblolly  pine  have  been  under  investigation,  sticks  of  the  oroinary  market 
grades  being  selected  for  the  tests.  Defects,  such  as  knots,  crooked  grain,  and 
checks,  and  the  important  facts  with  reference  to  the  growth  of  the  timber,  are  care- 
fully noted.  After  the  tests  on  the  large  pieces  have  been  made,  a  small  number  of 
pieces  are  cut  from  the  uninjured  portions  of  the  log  and  tested  in  the  same  man- 
ner. This  enables  a  comparison  to  be  made  between  the  strength  of  the  small  clear 
pieces  and  the  large  sticks,  and  shows  the  weakening  effect  of  unavoidable  defects 
in  the  larger  pieces.  A  series  of  tests  is  also  being  conducted  to  determine  the 
mechanical  properties  of  the  various  hardwoods  which  are  now  used  or  are  probably 
available  for  use  in  the  manufacture  of  vehicles.  A  study  of  the  streR&:th  of  second- 
growth  red  oak,  for  instance,  has  shown  its  high  value  as  a  substitute  for  white  oak. 
Studies  of  various  products,  such  as  telephone  cross-arms  and  pins,  boxboards,  etc., 
are  in  progress,  and  are  expected  to  show  how  to  economize  material  and  to  correct 
defects  of  practice. 

FORESTRY   PROVES  HELPFUL  TO  THE  RAILROADS. 

Transportation  companies  are  showing  keen  interest  in  the  search  for  methods  to 
prolong  the  life  of  ties  and  other  timbers,  which,  if  successful,  will  contribute  to  the 
conservation  of  forest  resources.  Several  railroads  are  making  extensive  experi- 
ments with  wooden  tie-plates  to  lessen  the  wear  of  the  tie  under  the  rail.  Two  rail- 
roads of  the  Northwest  have  found  it  economical  to  carefully  season  their  lodgepole 
Sine  ties,  and  are  experimenting  wfth  seasoned  western  hemlock  and  red  fir  ties, 
everal  western  roads  are  using  chemically  preserved  ties. 
During  the  year  1904  the  Bureau  of  Forestry  established  several  new  seasoning  sta^ 
tions  in  different  parts  of  the  country,  and  investigations  are  now  being  conducted  on 
twenty  different  kinds  of  wood.  New  methods  of  handling  and  treating  timber  have 
also  been  studied,  and  in  several  instances  the  large  economies  have  led  to  the  com- 
mercial use  of  the  methods  emploved.  Particular  attention  has  been  paid  to  deter- 
mining the  effect  of  treatment  with  various  preservatives  upon  the  strength  of  timber. 
One  oi  the  results  is  that  the  j^reliminary  staining  usually  practiced  is  fouiid  to  reduce 
the  strength  of  timber  materially,  and  that  water  solutions,  such  as  zinc  chlorid  and 
mercuric  chlorid  or  corrosive  sublimate,  reduce  the  strength  of  timber  to  about  the 
same  extent  as  would  an  equal  amount  of  water.  Timber  treated  with  such  preserva- 
tives regains  strength,  however,  upon  drying  out,  whereas  timber  treated  with  creo- 
sote does  not,  because  creosote  remains  in  the  wood  in  liquid  form. 

FOREST   METHODS  OF  DieTINCT  ADVANTAGE  TO  FARMERS. 

Fence  posts  of  cottonwood,  ash,  maple,  and  other  perishable  woods  may  be  made 
to  last  15,  20,  and  even  25  years  bv  treating  their  butts  with  tar  oil.  This  method  of 
preservation  has  been  investigated  during  the  past  year  at  St.  Louis,  and  in  coopera- 
tion with  the  Bureau  of  Forestry  the  farmers  in  the  vicinity  of  Las  Vegas,  N,  Mex.,  will 
treat  a  large  number  of  posts  for  pasture  fences  in  this  way.  Since  lence  posts  are  a 
necessity  on  every  farm  and  ranch,  this  means  of  using  timbers  quickly  grown  but 
naturally  subject  to  early  decay  will  effect  a  great  economy  in  regions  where  wood  is 
scarce.  The  eauipment  has  been  simplified  until  the  installation  of  a  plant  is  a  prac- 
ticable undertaking  for  individuals  or  for  a  small  community.  The  cost  of  materials 
does  not  exceed  5  to  7  cents  for  each  post  treated. 

In  the  Eastern  States  particularly  the  farmers  have  shown  interest  in  a  more  care- 
ful management  of  their  woodlots.  That  this  interest  is  rapidly  spreading  is  evi- 
denced by  the  fact  that  80  applications  for  assistance  were  received  from  Ohio  and 
53  from  Alichigan.  Over  40  woodlots  were  examined  in  Ohio  during  the  past  field 
season,  and  25  in  Michigan.     (See  PI.  LXXV,  fig.  3.) 
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SYSTEMATIC  METHODS  IN   VOBBBFT  PLANTING. 

The  assistance  of  the  Bareaa  of  Forestry  has  been  extended  as  heretofore  to  nji" 
people  desiring  to  estal)li8h  permanent  forest  plantations.  The  eenrice  reo'irr . 
beeoiues  more  and  more  effective  as  knowled^  is  acquired  of  the  adaptabiiit}  : 
various  trees  to  the  conditions  of  soil  and  climate  in  various  localities,  and  oi  <> 
most  Huccessful  methods  of  propagating,  transplanting,  and  cultivating  trees. 

Several  States  also  have  oeen  encouraging  forest  extension  by  planting  on  th-  - 
reservationt*.  New  York  has  established  a  plantation  of  deciduous  t-reee?  at  ('<an  > 
Point,  on  the  St.  Lawrence  River,  and  has  prepared  to  set  out  several  hiir.<irH. 
thousand  spruce  seedlinss  the  coming  spring.  During  the  past  two  years  Peoif>  iw- 
nia  has  Imen  planting  white  pine  in  open  places  on  its  reservations.  In  the  Michifn 
forest  reserve  40  acres  of  cut-over  land  were  planted  with  50,000  pines  and  8T>ni(>^. 
Minnesota  has  raised  a  laige  number  of  young  spruce  trees  with  a  view  to  plant:r«^ 
1,0(X)  acres  of  reserve  land  if  a  State  appropriation  for  this  purpoiae  can  be  seciirni 

On  the  Fe<leral  forest  reserves  tree  planting  is  rapidly  passing  the  experimt^ntji 
stage.  On  the  Dismal  Kiver  Forest  Reserve,  in  Nebraska,  the  total  cost  of  fore^tixj 
sundhill  country  with  pines  ( PI.  LXX  V,  fig.  2)  has  been  reduced  to  $3.68  peracre.  In 
soutliern  California  the  work  of  reserve  planting  has  been  continued,  ana  preiimiiort 
operations  have  been  begun  on  the  Pikes  Peak  Reserve  in  Colorado. 

Various  private  interests  likewise  are  turning  to  forest  planting  as  a  mean.«  >•: 
insuring  a  supply  of  wood  to  meet  their  necessities.  A  notable  instance  of  thi>  ^- 
offereil  by  the  Pennsylvania  Railroad,  which  continues  the  planting  of  locust  ti^ 
in  Pennsylvania,  22:^,000  having  been  set  out  during  the  year.  The  chief  engistrJ 
of  maintenance  of  wav  estimates  that  it  would  require  the  planting  of  1,300,00))  trFr^ 
each  year  to  supply  the  annual  needs  of  the  road  for  ties,  anticipating  that  the  dN 
crop  will  l)e  harvested  after  thirty  years.  This  example  will  stimulate  the  cultia- 
tion  of  tie  timber  by  other  landowners  convenient  to  tne  railroads. 

FOREST  PIRBB. 

The  number  and  destmctiveness  of  forest  fires  during  the  past  year  were  not  s 
preat  as  in  1903.  Well-distributed  rainfall  accounts  laigeiy  for  this  difference,  hiii  i: 
is  nevertheless  conspicuous  that  nearly  all  the  States  which  employ  forest  offictrj  i-r 
maintain  fire  wardens  escaped  severe  fires.  Numerous  fires  started  in  those  State*, 
but  they  were  extinguished  before  they  gained  great  headway.  It  is  to  be  rotoi 
that  even  throupjhout  the  regions  of  Montana,  Idaho,  Oregon,  and  Washinpti^n. 
where  the  greatest  loss  was  suffered,  the  forest  reserves  and  the  few  private  hohiin^ 
upon  which  lire  patrol  is  attempted  escaped  with  less  injury  than  the  totally  unpn> 
terttnl  forest.s  adjoining.  To  establish  a  system  of  protection  against  or  preventii  n 
of  forest  tires  at  a  reasonable  cost,  it  is  necessary  to  Know  the  causes  of  fires,  Batetl 
ui>on  the  principle  of  closely  watching  the  exposed  points,  effective  work  with  ei^'O- 
oniy  of  effort  has  been  done  the  past  summer  in  northern  Mliine,  in  the  town  of 
Plynioiith  in  Massachusetts,  in  the  region  about  South  Mountain  in  Pennsyh-ania. 
and  in  the  Sierras  of  ralifornia.  The  success  attained  by  the  Mount  Pocono'  (Pena- 
sylyania)  Fin*  Protective  Association  emphasizes  the  advantage  of  thorough  oi^ni- 
zation,  and  the  irnj)ortance  of  retaining  patrolmen  at  a  small  salary  to  look  out  for 
fires  thron^hout  the  year  and  of  paying  them  promptly.  In  several  States  the  pne 
pects  of  effective  control  of  tlie  fires,  upon  which  the  future  of  American  forestrj- » 
largely  depends,  is  more  promising  than  at  any  time  in  the  past.     (PL  LXXV,  fig!  4. ) 

FOUraTRY   AND   FOREST  LEGISLATION   IN  THE  STATES. 

New  State  forestry  associations  were  formed  in  Iowa,  Ohio,  and  Vermont.  The  activ- 
ity in  forest  legislation  shown  by  the  States  w^as  apparently  less  in  1904  than  in  19fti, 
Ix'cause  oidy  a  few  States  held  legislative  seasions.  Of  these,  Massachusetts  passeii  sl 
law  providing  for  a  technically  trained  State  forester  to  care  for  the  forest  interest^  of 
the  State.  New  York,  heeding  her  disastrous  lesson  through  forest  fires  in  1903, 
provitied  for  a  patrol  to  i)revent  future  fire  devastation.  This  law  is  a  notable 
advance  in  two  res|K?ct*<:  It  is  a  definite  attempt  to  substitute  preventive  for  remedial 
measures,  and  it  rejjuires  railroads,  the  i)rincipal  source  of  forest  fire  danger  in  the 
State  reserves,  to  pay  one-half  the  cost  of  a  patrol  along  their  lines.  Louisiana  passed 
a  forest  law  providing  for  the  care  of  wooded  land  in  that  State.  There  are  now 
11  States  which  have  some  form  of  forest  administration,  and  the  Bureau  of  Forestry 
has  been  called  upon  frequently  to  furnish  advice  with  regard  to  proposed  forest  lawi 
This  deniand  has  been  met  by  the  publication  of  a  bulletin  containing  a  complete 
compilation  of  Federal  and  State  forest  laws,  and  by  the  preparation,  in  cooperati<.m 
with  State  officials,  of  no  less  than  15  State  forest  bills  to  be  submitted  to  the  legis- 
latures at  their  next  sessions. 
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FOREBT  SCHOOLS. 

The  oourses  at  the  Yale  Forest  School,  the  Biltmore  Forest  School,  the  University 
of  Michigan  Forest  School,  and  the  Harvard  University  Forest  School  have  been 
strengthened  by  the  inclusion  of  new  studies  and  the  employment  of  additional 
instructors.    Increased  attendance  gives  evidence  of  prosperity  at  each  institution. 

EXHIBFT  AT  THE  LOUISIANA  PURCHASE  EXPOSITION. 

As  a  part  of  its  educational  work  the  Bureau  of  Forestry  made  an  extensive  exhibit 
at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  of  the  forest  conditions  and 
problems  found  in  all  parts  of  the  country  and  of  the  methods  of  Government  work. 
Type  forests  and  forest  conditions  of  the  East  and  the  West,  and  scenes  also  of  the 
treeless  Middle  West,  were  vividly  portrayed  by  numerous  large  photographic  trans- 
parencies and  colored  prints,  uniquely  arranged  for  comparison.  The  practical 
applications  of  forestry  were  features  of  this  display.  A  wood -preserving  plant  and 
a  timber-testing  station  were  in  practical  operation.  The  new  system  of  turpentining 
by  cups  and  gutters,  promoted  by  the  Bureau,  was  contrasted  with  the  ola  destruc- 
tive method  of  boxing  the  trees,  by  means  of  a  group  of  longleaf  pine  trunks.  Out 
of  doors  a  3-acre  tract  of  land  was  devoted  to  showing  approved  methods  of  raising 
forest  trees  from  seed,  and  how  forest  plantations  should  be  established  in  different 
parts  of  the  country.  The  keenest  interest  was  manifested  in  all  these  exhibits  by 
the  many  visitors  at  the  Exposition,  and  there  is  little  doubt  that  the  Bureau  accom- 
plished a  good  work  by  thus  bringing  forestry  to  the  attention  of  so  many  people. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Division  of  Forestry, 
WMhington,  D.  C,  December  4,  1897. 
Sir  :  I  have  the  honor  to  recommend  that  the  two  articles  contributed  by  me  to  i\\e 
Yearbooks  for  1894  and  for  1895  on  forestry  for  farmers  be  reprinted  as  a  Farmers' 
Bulletin.    The  articles  contain  information  in  popular  form  regarding  the  growth  of 
trees,  the  planting  of  a  foreHt,  treatment  of  the  wood  lot,  the  cultivation  of  the 
wood  crop,  influence  of  trees,  etc.    A  wider  distribution  of  this  information,  for 
which  there  is  still  considerable  demand,  would,  I  believe,  result  in  acquainting 
farmers  with  a  subject  the  importance  of  which  has  not  always  been  duly  recognized. 
Very  respectfully, 

B.  E.  Fernow,  CAKf. 
Approved : 

Jamks  Wilson,  Secretary. 
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FORESTRY  FOR  FARMERS. 


The  following  five  chapters  have  been  written  with  the  view  of  aiding 
farmei*s  who  own  small  timber  tracts  or  wood  lots,  or  who  wish  to  plant 
some  part  of  their  land  to  forest.  This  country  varies  so  greatly  in  soi  1 , 
climate,  and  flora  that  it  is  only  possible,  within  the  limits  assigned 
tor  the  present  discussion,  to  outline  general  principles  everywhere 
applicable.  Nevertheless,  wherever  suggestions  have  approximated 
the  laying  down  of  rules  of  practice,  the  writer  has  had  mainly  in  mind 
the  conditions  prevalent  in  our  northeastern  States.  Moreover,  for  the 
reason  already  referred  to,  limitation  of  space,  it  has  not  been  possible 
to  give  more  than  a  comprehensive  view,  without  much  detail. 

The  succeeding  chapters  should  be  read  connectedly,  as  they  are 
more  or  less  interdependent.  The  first  treats  of  the  behavior  of  a 
forest  plant;  the  second,  of  the  principles  which  should  guide  the 
planter  in  setting  a  crop;  the  third,  of  the  manner  in  which  a  natural 
forest  crop  should  be  produced;  the  fourth  points  out  how  the  crop 
should  be  managed  afterwards  in  order  to  secure  the  best  results  in 
quantity  and  quality  of  material;  while  the  fifth  chapter  is  devoted 
to  a  consideration  of  the  relation  of  forests  to  farms. 

1.  HOTV  TREES  GROW. 

Trees,  like  most  other  plants,  originate  from  seed,  build  up  a  body  of 
cell  tissues,  form  foliage,  fiower,  and  fruit,  and  take  up  food  material 
from  the  soil  and  air,  which  they  convert  into  cellulose  and  other  com- 
pounds, from  which  all  their  parts  are  formed.  They  rely,  like  other 
plants,  upou  moisture,  heat,  and  light  as  the  means  of  performing  the 
ftinctions  of  growth.  Yet  there  are  some  peculiarities  in  their  beihav- 
ior,  their  life  and  growth,  which  require  special  attention  on  the  part  of 
a  tree  grower  or  forest  planter,  and  these  we  shall  briefly  discuss. 

FOOD  MATERIALS  AND  CONDITIONS  OF  GROWTH. 

Trees  derive  their  food  and  solid  substance  in  part  from  the  air  and 
in  part  from  the  soil.  The  solid  part  of  their  bodies  is  made  up  of 
cellulose,  which  consists  largely  of  carbon  (44  per  cent  of  its  weight), 
with  hydrogen  and  oxygen  added  in  almost  the  same  proportions  as  in 
water.    The  carbon  is  derived  from  the  carbonic  acid  of  the  air,  which 
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enters  into  the  leaves  and,  under  the  influence  of  light,  air,  and  water, 
is  there  decomposed^  the  oxygen  is  exhaled;  the  carbon  is  retained  and 
combined  with  elements  derived  from  the  water,  forming  compounds, 
such  as  starch,  sugar,  etc.,  which  are  used  as  food  materials,  passing 
down  the  tree  through  its  outer  layers  to  the  very  tips  of  the  roots, 
making  new  wood  all  along  the  branches,  trunk,  and  roots. 

This  process  of  food  preparation,  called  ^' assimilation,"  can  be  car- 
ried on  only  in  the  green  parts,  and  in  these  only  when  exposed  to  light 
and  air;  hence  foliage,  air,  and  light  at  the  top  are  essential  prerequi- 
sites for  tree  growth,  and  hence,  other  conditions  being  favorable,  the 
more  foliage  and  the  better  developed  it  is,  and  the  more  light  this 
foliage  has  at  its  disposal  for  its  work,  the  more  vigorously  will  the 
tree  grow. 

In  general,  therefore,  pruning,  since  it  reduces  the  amount  of  foliage, 
reduces  also,  for  the  time,  the  amount  of  wood  formed;  and  just  so 
shading,  reducing  the  activity  of  foliage,  reduces  the  growth  of  wood. 

SOIL  CONDITIONS. 

From  the  soil  trees  take  mainly  water,  which  enters  through  the 
roots  and  is  carried  through  the  younger  part  of  the  tree  to  the  leaves, 
to  be  used  in  part  on  its  passage  for  food  and  wood  formation  and  in 
part  to  be  given  up  to  the  air  by  transpiration. 

In  a  vigorously  growing  tree  the  solid  wood  substance  itself  will  con- 
tain half  its  weight  in  the  form  of  water  chemically  combined,  and  the 
tree,  in  addition,  will  contain  from  40  to  05  per  cent  and  more  of  its  dry 
weight  in  water  mechanically  or  '^hygroscopically"  held.  This  last, 
when  the  tree  is  cut,  very  largely  evaporates;  yet  well-seasoned  wood 
still  contains  10  to  12  per  cent  of  such  water.  The  weight  of  a  green 
tree,  a  piue,  for  instance,  is  made  up,  in  round  numbers,  of  about  30  per 
cent  of  carbon  and  70  per  cent  of*  water,  either  chemically  or  hygroscop- 
ically  held,  while  a  birch  contains  a  still  larger  percentage  of  water. 

The  largest  part  of  the  water  which  passes  through  the  tree  is  tran- 
spired— i.  e.,  given  off  to  tlie  air  in  vapor.  The  amounts  thus  transpired 
during  the  season  vary  greatly  with  the  species  of  tree,  its  age,  the 
amount  of  foliage  at  work,  the  amount  of  light  at  its  disposal,  the  cli- 
matic conditions  (rain,  temperature,  winds,  relative  humidity),  and  the 
season.  These  amounts  are,  however,  very  large  when  compared  with 
the  quantity  retained;  so  that  while  an  acre  of  forest  may  store  in  its 
trees,  say,  1,000  pounds  of  carbon,  15  to  20  pounds  of  mineral  sub- 
stances, and  5,000  pounds  of  water  in  a  year,  it  will  have  transpired — 
taken  up  from  the  soU  and  returned  to  the  air — from  500,000  to  1,500,000 
pounds  of  water  (one-quarter  to  one-half  as  much  as  agricultural  crops). 

Mineral  substances  are  taken  up  only  in  very  small  quantities,  and 
these  are  mostly  the  commoner  sorts,  such  as  lime,  potash,  magnesia, 
and  nitrogen.  These  are  carried  in  solution  to  the  leaves,  where  they 
are  used  (as  perhaps  also  on  their  passage  through  the  tree),  with  a 


part  of  the  water^  in  food  preparation.  The  main  part  of  the  mineral 
substances  taken  up  remains,  however,  as  the  water  transpires,  in  the 
leaves  and  yonng  twigs,  and  is  returned  to  the  soil  when  the  leaves 
are  shed  or  when  the  tree  is  cut  and  the  brush  left  to  decompose  and 
make  humus. 

Hence  the  improvement  of  the  fertility  of  the  soil  by  wood  crops  is 
explained,  the  minerals  being  returned  in  more  soluble  form  to  the  soil; 
as  also  the  fact  that  wood  crops  do  not  exhaust  the  soil  of  its  minerals, 
provided  the  leaves  and  litter  are  allowed  to  remain  on  the  ground. 

For  this  reason  there  is  no  necessity  of  alternating  wood  crops,  as 
fair  as  their  mineral  needs  are  concerned ;  the  same  kind  of  trees  can  be 
grown  on  the  same  soil  continuously,  provided  the  soil  is  not  allowed 
to  deteriorate  from  other  causes. 

Ab  the  foliage  can  perform  its  work  of  food  assimilation  only  when 
sufficient  water  is  at  its  disposal,  the  amount  of  growth  is  also  dependent 
not  only  on  the  presence  of  sufScient  sources  of  supply,  but  also  on  the 
opportunity  had  by  the  roots  to  utilize  the  supply,  and  this  opportunity 
is  dependent  upon  the  condition  of  the  soiL  If  the  soil  is  compact^  so 
that  the  rain  water  can  not  penetrate  readily,  and  runs  off  superficially, 
or  if  it  is  of  coarse  grain  and  so  deep  that  the  water  rapidly  sinks  out 
of  reach  of  the  roots  and  can  not  be  drawn  up  by  capillary  action,  the 
water  supply  is  of  no  avail  to  the  plants;  but  if  the  soil  is  porous  and 
moderately  deep  (depth  being  the  distance  from  the  surface  to  the  impen- 
etrable subsoil,  rock,  or  ground  water)  the  water  not  only  can  penetrate 
but  also  can  readily  be  reached  and  taken  up  by  the  roots. 

The  moisture  of  the  soil  being  the  most  important  element  in  it  for 
tree  growth,  the  greatest  attention  must  be  given  to  its  conservation 
and  most  advantageous  distribution  through  the  soil. 

Ko  trees  grow  to  the  best  advantage  in  very  dry  or  very  wet  soil, 
although  some  can  live  and  almost  thrive  in  such  unfiivorable  situa- 
tions. A  moderately  but  evenly  moist  soil,  porous  and  deep  enough  or 
fissured  enough  to  be  well  drained,  and  yet  of  such  a  structure  that 
the  water  supplies  firom  the  depths  can  readily  be  drawn  up  and  be- 
come available  to  the  roots — ^that  is  the  soil  on  which  all  trees  grow 
most  thriftily. 

The  agriculturist  procures  this  condition  of  the  soil  as  £Eir  as  possible 
by  plowing,  drainage,  and  irrigation,  and  he  tries  by  cultivating  to 
keep  the  soil  from  compacting  again,  as  it  does  under  the  influence  of 
the  beating  rain  and  of  the  diying  out  of  the  upper  layers  by  sun  and 
wind. 

The  forest  grower  can  not  rely  upon  such  methods,  because  they  are 
either  too  expensive  or  entirely  impracticable.  He  may,  indeed,  plow 
for  his  first  planting,  and  cultivate  the  young  trees,  but  in  a  few  years 
this  last  operation  will  become  impossible  and  the  effects  of  the  first 
ojieration  will  be  lost.  He  must,  therefore,  attain  his  object  in  another 
Planner,  namely,  by  shading  and  mulching  the  soil.    The  shading  ib 


done  at  first  by  planting  very  cloBdy,  so  that  the  groand  may  be  pro- 
tected as  soon  as  possible  from  son  and  wind,  and  by  maintaining  the 
shade  well  throughout  the  period  of  growth.  This  shade  is  maintained 
if  necessary,  by  more  planting,  and  in  case  the  main  crop  in  later  lite 
thins  out  inordinately  in  the  crowns  or  tops,  or  by  the  accidental  death 
of  trees,  it  may  even  become  desirable  to  introduce  an  underbmah. 

The  mulching  is  done  by  allowing  the  fiedlen  leaves  and  twigs  U* 
remain  and  deoay,  and  form  a  cover  of  rich  mold  or  hnmaa  This  pro- 
tective cover  i>erniit8  the  rain  and  snow  waters  to  penetrate  without  at 
the  same  time  compacting  the  soil,  keeping  it  granular  and  in  best 
condition  for  conducting  water,  and  at  the  same  time  preventiiig  evapo- 
ration at  the  surfaca 

The  soil  moisttire,  therefore,  is  best  maintained  by  proper  soil  cover, 
which,  however,  is  needful  only  in  naturally  dry  soils.  W^et  soiU 
although  supporting  tree  growth,  do  not,  if  constantly  wet,  produce 
satisfactory  wood  crops,  the  growth  being  very  slow.  Hence  they  must 
be  drained  and  their  water  level  sunk  below  the  depth  of  the  roor 
system. 

Irrigation  is  generally  too  expensive  to  be  applied  to  wood  crops, 
except  perhaps  in  the  arid  regions,  where  the  benefit  of  the  shelter  belt 
may  warrant  the  exi)en8e. 

Attention  to  favorable  moisture  conditions  in  the  soil  requires  tbe 
selection  of  such  kinds  of  trees  as  shade  well  for  a  long  time,  to  plant 
closely,  to  prote(*t  the  woody  undergrowth  (but  not  weeds),  and  to  leave 
the  litter  on  the  ground  as  a  mulch. 

Ditl'ereiit  s])ccies,  to  be  sure,  adapt  themselves  to  different  degrees 
of  soil  moisture,  and  the  crop  should  therefore  be  selected  with  refer- 
ence to  its  adaptation  to  available  moisture  supplies. 

While,  as  stated,  all  trees  thrive  best  with  a  moderate  and  even  supply 
of  moisture,  some  can  get  along  with  very  little,  like  the  conifers,  espe- 
cially i)ines;  otliers  can  exist  even  with  an  excessive  supply,  as  the  bald 
cypress,  honey  locust,  some  oaks,  etc.  The  climate,  however,  mast  also 
be  considered  in  tliis  connection,  for  a  tree  species,  although  sacceed 
ing  well  enough  on  a  dry  soil  in  an  atmosphere  which  does  not  require 
much  transpiration,  may  not  do  so  in  a  drier  climate  on  the  same 
soil. 

In  the  selection  of  different  kinds  of  trees  for  different  soils,  the 
water  conditions  of  the  soil  should,  therefore,  determine  the  choice. 

LIGHT  CONDITIONS. 

To  insure  the  largest  amount  of  growth,  ftill  enjoyment  of  sunlight 
is  needed.  But  as  light  is  almost  always  accompanied  by  heat  and 
relative  dryness  of  air,  which  demands  water  from  the  plant,  and  may 
increase  transpiration  from  the  leaves  inordinately,  making  them  pump 
too  hard,  as  it  were,  young  seedlings  of  tree  species  whose  foliage  is  not 
built  for  such  strains  require  partial  shading  for  the  first  year  or  two. 
The  conifers  belong  to  this  class. 


In  later  life  the  light  conditions  exert  a  threefold  influence  on  the 
development  of  the  tree,  namely^  with  reference  to  soil  conditions, 
with  reference  to  form  development,  and  with  reference  to  amoont  of 
growth. 

The  art  of  the  forester  consists  in  regalatiug  the  light  conditions  so 
as  to  secure  the  full  benefit  of  the  stimulating  effect  of  light  on  growth, 
without  its  deteriorating  influences  on  the  soil  and  on  tbrm  develop- 
ment. 

As  we  have  seen,  shade  is  desirable  in  order  to  preserve  soil  moisture* 
Now,  while  young  trees  of  all  kinds,  during  the  ^<  brush"  stage  of  devel- 
opment, have  a  rather  dense  foliage,  as  they  grow  older  they  vary  in 
habit,  especially  when  growing  in  the  forest.  Some,  like  the  beech, 
the  sugar  maple,  the  hemlock,  and  the  spruce,  keep  up  a  dense  crown; 
others,  like  the  chestnut,  the  oaks,  the  walnut,  the  tulip  tree,  and  the 
white  pine,  thin  out  more  and  more,  and  when  fully  grown  have  a  much 
less  dense  foliage;  finally,  there  are  some  which  do  not  keep  up  a  dense 
shade  for  any  length  of  time,  like  the  black  and  honey  locust,  with 
their  small,  thin  leaves;  the  catalpa,  with  its  large  but  few  leaves  at 
the  end  of  the  branchlete  only,  and  the  larch,  with  ite  short,  scattered 
bunches  of  needles.  So  we  can  establish  a  comparative  scale  of  trees 
with  reference  to  the  amount  of  shade  which  they  can  give  continu- 
ously, as  densely  foliaged  and  thinly  foliaged,  in  various  gradations.  If 
we  planted  all  beech  or  sugar  maple,  the  desirable  shading  of  the  soil 
would  never  be  lacking,  while  if  we  planted  all  locust  or  catalpa  the 
sun  would  soon  reach  the  soil  and  dry  it  out,  or  permit  a  growth  of 
grass  or  weeds,  which  is  worse,  because  these  transpire  still  larger  quan- 
tities of  water  than  the  bare  ground  evaporates  or  an  undergrowth  of 
woody  plante  would  transpire.  Of  course,  a  densely  foliaged  tree  has 
many  naore  leaves  to  shed  than  a  thinly  foliaged  one,  and  therefore 
makes  more  litter,  which  increases  the  favoraUe  mulch  cover  of  the  soil. 
Another  reason  for  keeping  the  ground  well  shaded  is  that  the  litter 
then  decomposes  slowly,  but  into  a  desirable  humus,  which  acts  favora- 
bly upon  the  soil,  while  if  the  litter  is  exposed  to  light,  an  undesirable, 
partly  decomposed  <<raw"  humus  is  apt  to  be  formed. 

Favorable  soil  conditions,  then,  require  shade,  while  wood  growth 
is  increased  by  fhll  enjojrinent  of  light;  to  satisfy  both  requirements, 
mixed  planting,  with  proper  selection  of  shade-enduring  and  light- 
needing  species,  is  resorted  to. 

As  the  different  species  afford  shade  in  different  degrees,  so  they 
require  for  their  development  different  degrees  of  light.  The  dense 
foliage  of  the  beech,  with  a  large  number  of  leaves  in  the  interior  of 
the  crown,  proves  that  the  leaves  can  exist  and  perform  their  work  with 
a  small  amount  of  light;  the  beech  is  a  shade-enduring  tree.  The 
scanty  foliage  of  the  birches,  poplars,  or  pines  shows  that  these  are 
light-needing  trees;  hence  they  are  never  found  under  the  dense  shade 
of  the  former,  while  the  shade-enduring  can  develop  satisfactorily 


UDder  the  light  shade  of  the  thin-foliaged  kinds.  Very^  £»voraD]e  soi/ 
conditions  increase  the  shade  endurance  of  the  latter,  and  islimatk 
conditions  also  modify  their  relatiye  position  in  the  scale. 

All  trees  ultimately  thrive  best — i.  e.,  grow  most  vigoroiisly — in  the 
flill  enjoyment  of  light,  but  their  energy  then  goes  into  branching. 
Crowded  together,  with  the  side  light  cut  off,  the  lower  lateral  braneheii 
soon  die  and  fall,  while  the  main  energy  of  growth  is  put  into  ti^e 
shaft  and  the  height  growth  is  stimulated.  The  denser  sbade  of  the 
shade-enduring  kinds^  if  placed  as  neighbors  to  light-needing^  ones,  is 
most  effective  in  producing  this  result,  provided  that  the  lig^ht  is  not 
cut  off  at  the  top;  and  thus,  in  practice,  advantage  is  taken  of  tlie 
relative  requirements  for  light  of  the  various  species.' 

The  forester  finds  in  close  planting  and  in  miiied  growth  a  means  of 
securing  tall,  clear  trunks,  free  from  knots,  and  he  is  able,  moreov^, 
by  proper  regulation  of  light  conditions,  to  influence  the  tona  develop- 
ment, and  also  the  quality  of  his  crop,  since  slow  growth  and  tsspii 
growth  produce  wood  of  different  character. 

There  are  some  species  which,  although  light  foliaged  and  giving 
comparatively  little  shade,  are  yet  shade  enduriDg-^i.  e.,  can  sabsist^ 
although  not  develop  favorably,  under  shade;  the  oaks  are  examples  of 
this  kind.  Others,  like  the  black  cherry,  bear  a  dense  crown  for  the 
first  twenty  years,  perhaps,  seemingly  indicating  great  shade  endur- 
ance; but  the  fact  that  the  species  named  soon  clears  itself  of  its 
branches  and  finally  has  a  thin  crown,  indicates  that  it  is  light  needing, 
though  a  good  shader  for  the  first  period  of  its  life.  Others,  again,  like 
the  catalpa,  which  is  shady  and  shade  enduring,  as  the  difficulty  with 
which  it  clears  itself  indicates,  leaf  out  so  late  and  lose  their  foliage 
so  early  that  their  shadiug  value  is  thereby  impaired.  Black  locust 
and  honey  locust,  on  the  other  hand,  leave  no  doubt  either  as  to  t^eii 
light-needing  or  their  inferior  shading  quality. 

That  soil  conditions  and  climatic  conditions  also  modify  crown  devel- 
opment and  shade  endurance  has  been  well  recognized  abroad,  but  in 
our  country  this  influence  is  of  much  more  imiK)rtance  on  account  of 
the  great  variation  in  those  conditions.  Thus  the  box  elder,  an  excel- 
lent shader  in  certain  portions  of  the  West,  is  a  failure  as  soil  cover  in 
others  where  it  nevertheless  will  grow. 

We  see,  then,  that  in  determining  the  shading  value  as  well  as  the 
shade  endurance  of  one  species  in  comparison  with  another,  with  refer- 
ence to  forestry  purposes,  not  only  soil  and  climate  but  also  the  char- 
acter of  foliage  and  its  length  of  season  must  be  considered. 

'This  relation  of  the  different  species  to  varying  light  conditions,  their  compara- 
tive shading  value  and  shade  endurance,  is  one  of  the  most  important  facts  to  be 
observed  and  utilized  by  the  forester.  European  foresters  have  done  this,  but  since 
they  had  to  deal  with  only  a  few  species  and  over  a  limited  territory,  they  ooold 
quite  readily  classify  their  trees  with  reference  to  their  shade  endurance,  and  take 
it  for  granted  that  shade  endurance  and  density  of  foliage  or  shading  valoe  were 
more  or  less  identical.  With  our  great  wealth  of  useful  species  it  will  be  necessary 
and  profitable  to  be  more  exaot  in  the  olassiiication. 


PHYSIOLOeT  OF  TREE  GROWTH. 

As  we  have  seen,  root  and  foliage  are  the  main  life  organs  of  the 
tree.  The  trunk  and  branches  serve  to  carry  the  crown  upward  and 
expose  it  to  the  Ught;  which  is  necessary  in  order  to  prepare  the  food 
and  increase  the  volume  of  the  tree,  and  also  as  conductors  of  food 
materials  up  and  down  between  root  and  foliage.  A  large  part  of  the 
roots,  too,  aside  from  giving  stability  to  the  tree,  serve  only  as  conductors 
of  water  and  food  material;  only  the  youngest  parts,  the  fibrous  roots, 
beset  with  innumerable  fine  hairs,  serve  to  take  up  the  water  and  min- 
erals from  the  soiL  These  fine  roots,  root  hairs,  Ibnd  young  parts  are 
therefore  the  essential  portion  of  the  root  system.  A  tree  may  have  a 
fine,  vigorous-looking  root  system,  yet  if  the  young  parts  and  fibrous 
roots  are  cut  off  or  allowed  to  dry  out,  which  they  readily  do — some 
kinds  more  so  than  others — ^thereby  losing  their  power  to  take  up  water, 
such  a  tree  is  apt  to  die.  Under  very  favorable  moisture  and  tempera- 
ture conditions,  however,  the  old  roots  may  throw  out  new  sprouts  and 
replace  the  fibrous  roots.  Some  species,  like  the  willows,  poplars, 
locusts,  and  others,  are  especially  capable  of  doing  so.  All  trees  that 
^<  transplant  easily"  probably  possess  this  capacity  of  renewing  the 
fibrous  roots  readily,  or  else  are  less  subject  to  drying  out.  But  it  may 
be  stated  as  a  probable  fact  that  most  transplanted  trees  which  die 
soon  after  the  planting  do  so  because  the  fibrous  roots  have  been  cur- 
tailed too  much  in  taking  up,  or  else  have  been  allowed  to  dry  out  on 
the  way  from  the  nursery  or  forest  to  the  place  of  planting;  they  were 
really  dead  before  being  set.  Conifers — opines,  spruces,  etc. — are  espe- 
cially sensitive;  maples,  oaks,  catalpas,  and  apples  will,  in  this  respect, 
stand  a  good  deal  of  abuse. 

Hence,  in  transplanting,  the  first  and  foremost  care  of  the  forest 
grower,  besides  taking  the  sapling  up  with  least  injury,  is  the  proper 
protection  of  its  root  fibers  against  drying  out. 

The  water,  with  the  minerals  in  solution,  is  taken  up  by  the  roots 
when  the  soil  is  warm  enough,  but  to  enable  the  roots  to  act  they  must 
be  closely  packed  with  the  soil.  It  is  conveyed  mostly  through  the  outer, 
which  are  the  younger,  layers  of  the  wood  of  root,  trunk,  and  branches 
to  the  leaves.  Here,  as  we  have  seen,  under  the  infiueuce  of  light  and 
heat  it  is  in  large  part  transpired  and  in  part  combined  with  the  carbon 
into  organic  compounds,  sugar,  etc.,  which  serve  as  food  materials. 
These  travel  from  the  leaf  into  the  branchlet,  and  down  through  the 
outer  layers  of  the  trunk  to  the  very  tips  of  the  root,  forming  new  wood 
all  the  way,  new  buds,  which  lengthen  into  shoots,  leaves,  and  flowers, 
and  also  new  rootlets.  To  live  and  grow,  therefore,  the  roots  need  the 
food  elaborated  in  the  leaves,  just  as  the  leaves  need  the  water  sent  up 
from  the  roots. 

Hence  the  interdependence  of  root  system  and  crown,  which  must  be 
kept  in  proportion  when  transplanting.  At  least,  the  root  system  must 
be  sufficient  to  supply  the  needs  of  the  crown. 


mbap  up  akd  rap  DOVH."     . 

The  glowing  tree,  in  all  Its  parts,  is  more  or  less  satorated  wttb 
vater,  and  as  tlie  leaves,  nnder  the  inflaence  of  sun  and  wind  and 
atmospheric  couditious  generally  transpire,  new  supplies  are  takeo  in 
tbroogli  the  roots  and  conveyed  to  the  crown.  This  movein«it  take- 
place  evt-Q  in  wioter,  in  a  slight  degree,  to  supply  the  loss  of  water  b; 
evaporation  from  the  branches.  In  the  growiug  season  it  is  so  active  as 
to  become  notioeable;  heuee 
the  saying  that  the  sap  is 
"  up,"  or  "ri^ng,"  and  when, 
toward  the  end  of  the  seasM, 
™"  the  movement  becomes  less, 
the  sap  is  said  to  be  "down.* 
Bot  this  morement  of  wat^- 
iaalffays  npward;  hence  tLe 
notion  that  there  is  a  stream 
npward  at  one  season  and  in 
one  part  of  the  tree,  and  a 
stream  downward  at  aootba 
season  audperhf^  in  aootto 
part  of  the  tree,  is  erroneoos. 
'  The  downward  movement  is 
of  food  materials,  and  the  tno 
movements  of  water  opward 
and  food  downward  take  place 
simultaneoasly,  and  depend, 
in  part  at  least,  one  npon  the 
other,  the  food  being  carried 
to  the  young  parts,  wherever 
reqnired,byaproce8sof  diflii- 
sion  from  cell  to  cell  known  as 
"  osmosis." 

These  food  materials  are, 
by  the  life  processes  of  the 
active  cells,  changed  in  chem- . 
ical  composition  as  need  be, 
from  sugar,  which  is  soluble, 
intostorch,  which  is  insoluble, 
andbackintosugar,a]id  com- 
bined with  nitrogenous  Rubstaiices  to  make  the  cell-fonniug  material, 
protoplasm  (iig.  1). 

In  the  fall,  when  the  leaven  cease  to  elaborate  food,  both  the  upward 
and  the  downward  movement,  more  or  less  simultaneonsly,  come  to 
rest  (the  surplus  of  food  materials,  sis  starch,  and  sometimes  as  sugar, 
being  stored  for  the  winter  in  certtiin  cell  tissues),  to  begin  again  simul- 
taneously when  iu  spring  the  temperature  is  high  enough  to  reawaken 
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activity,  when  the  stored  food  of  last  year  is  dissolved  and  started  on 
its  voyage.  The  exact  manner  in  which  this  movement  of  water  upward 
and  food  materials  downward  takes  place,  and  the  forces  at  work,  are 
not  yet  fully  understood,  nor  is  there  absolute  certainty  as  to  the  parts 
of  the  tree  in  which  the  movement  takes  place.  It  appears,  however, 
that  while  all  the  so-called  ^^sapwood''  is  capable  of  conducting  water 
(the  heartwood  is  probably  not),  the  most  active  movement  of  both 
water  and  food  materials  takes  place  in  the  cambium  (the  growing 
cells  immediately  beneath  the  bark)  and  youngest  parts  of  the  bark. 

The  deductions  from  these  processes  important  to  the  planter  are: 
That  injury  to  the  living  bark  or  bast  means  injury  to  growth,  if  not 
destruction  to  life;  that  during  the  period  of  vegetation  transplanting 
can  be  done  only  with  great  caution;  that  the  best  time  to  move  trees 
is  in  the  fall,  when  the  leaves  have  dropped  and  the  movement  of  water 
and  food  materials  has  mostly  ceased,  or  in  spring,  before  the  move- 
ment begins  again,  the  winter  being  objectionable  only  because  of  the 
difficulty  of  working  the  soil  and  of  keeping  the  roots  protected  against 
frost.  All  things  considered,  spring  planting,  before  activity  in  the 
tree  has  begun,  is  the  best,  although  it  is  not  impossible  to  plant  at 
other  times. 

PBOGBESS  OF  DEVELOPMENT. 

Like  the  wheat  or  corn  plant,  the  tree  seed  require  as  conditions  for 
8[)routing  sufficient  moisture,  warmth,  and  air.  Tree  seeds,  however, 
difi'er  from  grain  in  that  most  of  the  kinds  lose  their  power  of  germi- 
nation easily;  with  few  exceptions  (locust,  pine,  spruce),  they  can  not 
be  kept  for  any  length  of  time. 

The  first  leaves  formed  often  dififer  essentially  in  shape  from  those  of 
the  mature  tree,  which  may  cause  their  being  confounded  with  other 
plants,  weeds,  etc. 

The  little  seedlings  of  many,  especially  the  conifers,  are  quite  delicate, 
and  remain  very  small  the  first  seajson;  they  need,  therefore,  the  pro- 
tecting shade  of  mother  trees,  or  artificial  shading,  and  also  protection 
against  weeds.  The  amount  of  light  or  shade  given  requires  careful 
regulation  for  some  of  them;  too  much  light  and  heat  will  kill  them, 
and  so  will  too  much  shade.  This  accounts  for  the  failure  of  many 
seedlings  that  spring  up  in  the  virgin  forest. 

The  planter,  then,  is  required  to  know  the  nature  and  the  needs  of 
the  various  kinds  of  seeds  and  seedlings,  so  as  to  provide  favorable 
conditions,  when  he  will  avoid  sowing  in  the  open  field  such  as  require 
the  care  which  it  is  impracticable  to  give  outside  of  the  nursery. 

OBOWTH  IN  LENGKTH  AND  BAMIFIOATION. 

While  the  stalk  of  wheat  or  com  grows  for  one  season,  exhausts 
itself  in  seed  production,  and  then  dies,  the  tree  continues  to  grow 
from  season  to  season,  in  length  as  well  as  in  thickness.     The  growth 
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in  length  of  abaft  and  branches  proceeds  from  bads,  made  ap  of 
cell  tissues,  which  can  subdivide  aud  lengthen  into  shoots,  as  well 
as  make  leaves.  These  bads  are  formed  daring  summer,  and  wheo 
winter  begins  contain  embryo  leaves,  more  or  less  developed,  under 
the  protecting  cover  of  scales  (fig.  3).  When  spring  stimolates  the 
yooug  plant  to  new  activity,  the  buds  swell,  shed  their  scales,  dis- 

A 


trail  rurnial  biulB  wer«  to  Ih  e ;  .1 ,  m  it  ti,  nuuiy  bads 
lUllDKlo.levrlop. 

tend  their  cells,  increasing  their  number  ^ 

by  subdivision,  and  thus  the  leaves  ex- 
pand, and  the  bud  lengthens  into  a 
shoot  aud  twig.  During  the  season  new 
buds  arc  formed,  and  the  whole  process 
repeats  itself  from  year  to  year,  giving 
rise  to  the  ramification  and  height 
growth  of  the  tree.  The  end  buds  being 
mostly  stronger  and  better  developed, 

the  main  axi.?  of  tree  or  branch  increases  fm.  j.-b<iii«  of  iu«pie.  j,  inngiindin.! 
more  rapidly  tliaii  the  rest.  All  these  Tl^'^^""f\^^j\l 
buds  originate  from  the  youngest,  central 
part  of  tlio  shoot,  the  pith,  aud  hence 
when  the  tree  grows  in  thickness,  envel- 
oping the  base  of  the  limbs,  their  connection  with  the  pith  can  always 
be  traced.  This  is  the  usual  manner  of  bud  formation ;  in  addition, 
so-called  "ailventitious"  buds  maybe  formed  from  the  young  living 
wood  in  later  life,  wliich  arc  not  connected  with  the  pith.  Such  buds 
are  those  which  develop  into  sprouts  from  the  stump  when  the  tree  is 


bndai  I,  fiAr. 
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cnt;  also  those  which  give  rise  to  what  are  known  as  "water  sproats." 
Many  bads,  although  formed,  are,  however,  nut  deveIo)>ed  iit  once,  and 
perhaps  not  at  all,  especially  as  the  tree  grows  older;  these  either  die 
or  remain  "dormant,"  often  for  a  hundred  years,  to  spring  into  life 
when  necessary  {fig,  4). 

The  fact  that  each  ordinary  limb  starts  as  a  bud  from  the  pith  is  an 
important  one  to  the  timber  grower;  it  explains  knotty  timber  and 
gives  him  the  hint;  that  la  order  to  obtain  clear  timber  the  branches 
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first  formed  must  be  soon  removed, 
either  by  the  knife  or  by  proper 
shading,  which  hills  ttie  branches  and 
thus  "clears"  the  shaft. 

The  planter  has  it  also  in  his  power 
to  induence  the  form  development  of     *•  .lormiuii  bnd-,  d.  nonmi  iimb;  e.  ■  iimb 
the  tree  by  removing  some  of  the  "  ouryuKra,/,    ven    mu  udi. 

bnds,  giving  thereby  better  chance  to  the  remaining  ones.  This 
pruning  of  bods  is,  where  practicable,  often  better  practice  tUau  the 
pruning  of  limbs. 

Since  the  tree  does  not  grow  in  length  except  by  its  bnds  it  is  evi- 
dent that  a  limb  wliich  started  to  grow  at  the  height  of  6  feet  has  its 
base  always  6  feet  from  the  ground,  and  if  allowed  to  grow  to  size, 
must  be  sorronndcd  by  the  wood  which  accumulat*'s  on  the  main  stem 
or  trunk.  If  a  limb  is  killed  and  broken  off  early,  only  a  slender  stub 
composed  entirely  of  rapidly  decaying  sapwood,  is  left,  occasioning, 
therefore,  only  a  small  defect  in  the  heart  of  the  treei  but  if  left  to 
grow  to  considerable  age,  the  base  of  tlie  limb  is  incased  by  the  wood  of 
the  stem,  which,  when  the  tree  is  cat  into  lumber,  appears  as  a  knot. 
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The  longer  the  limb  has  been  allowed  to  grow,  the  farther  oot  is  the  tim- 
ber knotty  and  the  thicker  is  the  knot  If  the  limb  remained  aliVe,  tiie 
knot  is  "  sound,"  closely  grown  together  with  the  fibers  of  tbe  tree.  It 
the  limb  died  off,  the  remaining  stab  may  behave  in  different  ways.  In 
pines  it  will  belargelycomposedof  heartwood,  veryresiuoos  and  dura- 
ble; 8ei>arated  from  the  fibers  of  the  overgrowing  wood,  it  forms  a 
"loose"  knot,  which  is  apt  to  fall  oat  of  a  board,  leaving  a  hole. 

In  broad-leaved  trees,  where  no  resin  assists  Ja  the  process  of  heal 

ing,  the  stub  is  apt  to  decay,  and  this  decay,  caused  by  the  growth  ot 

fungi,  is  apt  to  penetrate  into  the  tree  (flg.  6),    In  parks  and  orchMtls. 

l)runing  is  resorted  to,  and  the  cuts  are  painted  or  tarred  to  avoid  tLe 

decay.     In  well  managed  forests  and  dense  woods  in  genend,  the  light 

is  cut  off,  the  limb  is  killed  wheu  young  and  breaks  away,  the  shaft 

"clears  itself,"  and  the  sound  tmnk  furnishes  a  good  grade  of  material. 

The  diflerence  in  development  of  the  branch  system,  whether  in  full 

et^joyment  of  light.,  in  open  stand, 

or  with  the  side  light  cut  off.  in 

dense  position,  is  shown  in  tlie 

accompanying    illnstratioQ    [fig. 

7). 

Both  trees  start  alike ;  tbe  one 
retains  its  branches,  tbe  other 
loses  them  gradnally,  the  stubs 
being  in  time  overgrown ;  finally 
the  second  has  a  clear  shaft,  with 
a  crown  concentrated  at  the  to|i, 
while  the  first  is  beset  witli 
branches  and  branch  stnbs  for  its 
whole  length  (fig.  8). 
When  ripped  open  l^igthwise, 
t-M.  o-swiiun  ihro,.gi.  >  iHTiiy  .\»-»;«d  knot  in    ^    interior  exhibits  the  condi- 

.inkBowl.    o.  wood uf  the  knoli  t»ncU,  wood  cal-      "  _  n     ^v        j      j 

iuHofii.oBi..iMr.ivertu(ithB«o"nd;BhMiwiportioD.    tion shown in ngnre  a,  the  aeaa 

decajai  wiw.1;  idnck  part,  u  cuvnj  rpiujning.       parts  of  the  kuot  being  indicated 

in  heavier  shading.    Since  the  branches  grow  in  more  or  less  regular 

whorls,  several  knots,  stamps,  or  limbs  are  met  every  6  to  24  inches 

through  the  entire  st«ui. 

Heuce,  iu  fore.st  planting,  trees  are  placed  and  kept  for  some  time  close 
together,  in  order  to  decrease  the  branching  in  the  lower  part  of  the 
tree  and  thus  produce  a  clean  bole  and  clear  lumber. 
GROWTH  IH  THICKNESS. 
The  young  seedling  and  the  young  shoot  of  the  older  tree  much 
resemble  iu  interior  structure  that  of  any  herbaceous  plant,  being 
composed  of  a  large  amount  of  pith,  loose  squarish  cells,  and  a  few 
bundles  of  long  fibers  symmetrically  distributed  alMut  the  center,  the 
whole  covered  with  a  tbin  skin  or  epidermis.     Each  strand  or  bundle  of 
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fibers,  called  fibro-vascular  (fiber- vessel)  bundles,  consists  of  two  kinds, 
namely,  wood  fibers  on  the  inner  side  and  bast  fibers  of  different 
stractnre  on  the  outer  side.  Between  these  two  sets  of  fibers,  the  bast 
and  the  wood,  there  is  a  row  of  cells  which  form  the  really  active, 
growing  part  of  the  plantlet,  the  cambium.  The  cambium  cells  are 
actively  subdividing  and  expanding,  giving  ofi'  wood  cells  to  the  inte- 
rior and  bast  cells  to  the  exterior,  and  extending  at  the  same  time  side- 
wise,  until  at  the  end  of  the  season  not  only  are  the  wood  and  bast 
portions  increased  in  lines  radiating  from  the  center,  but  the  cambium 
layer,  the  wood  cells,  and  the 
bast  cells  of  all  the  bundles 
(scattered  at  the  beginning)  join 
at  the  sides  to  form  a  complete 
ring,  or  rather  hollow  cylinder, 
around  the  central  pith.  Only 
here  and  there  the  pith  cells 
remain,  interrupting  the  wood 
cylinder  and  giving  rise  to  the 
system  of  cells  known  as  med- 
ullary rays.  The  cross  section 
now  shows  a  comparatively 
small  amount  of  pith  and  bast 
or  bark  and  a  larger  body  of 
strong  wood  fibers.  The  new 
shoot  at  the  end,  to  be  sure, 
has  the  same  appearance  and 
arrangement  as  the  young 
plantlet  had,  the  pith  prepon- 
derating, and  the  continuous 
cylinder  of  cambium,  bast^  and 
wood  being  separated  into 
strands  or  bundles. 

During  the  season,  through 
the  activity  of  the  cambial  part 
of  thebundles,  tliesamechanges 
take  place  in  the  new  shoot  as 

did    the    previous    year  in    the    *^<*'  '^ — I)<»velopment  in  ami  ont  of  the  forest.     A, 
VOUnff    Seedlinff     while    'it    thft        yonn*rtrtt»iiliko  in  both  ca^es;  Band  Ceuccensive 

young   seeujing,  wuiie  at,  i;ne      ^^^^^^  ^f  ^^^  ^^^^  i„  ^^^  ^^^^,  j^,  ^^^  ^  ^^ 

same  time  the  cambium  in   the        reapondiiiK  Bt^ges  of  the  tree  grown  in  the  forest 

yearling  part  also  actively  sub-  ^'""***'"  ™'"*^'  '^  ^'^""''^  «™^"*^  ^"^  ^'^«^*- 
divides,  forming  new  wood  and  bast  cells,  and  thus  a  second  ring,  or 
rather  cylinder,  is  formed.  The  cambium  of  the  young  shoot  is  always 
a  continuation  of  that  of  the  ring  or  cylinder  formed  the  year  before, 
and  this  cambium  cylinder  always  keeps  moving  outward,  so  that  at 
the  end  of  the  season,  when  activity  ceases,  it  is  always  the  last  minute 
layer  of  cells  on  the  outside  of  the  wood,  between  wood  proi^er  and 
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bark.  It  is  here,  therefore,  that  the  life  of  the  tree  lies,  and  any  injury 
to  the  cambium  mast  interfere  with  the  growth  and  life  of  the  tree. 
The  first  wood  cells  which  the  cambium  forms  in  the  spring  are 
usually  or  always  of  a  more  open  structure,  thin  walled,  and  with  a  lar^e 
opening  or  <^  lumen,"  comx)arable  to  a  blown- up  pai)er  bag^  so  large,  in 
fact,  sometimes,  is  the  "lumen"  that  the  width  of  the  cells  can  be  seen 
on  a  cross  section  with  the  naked  eye,  as,  for  instance,  in  oak,  ash, 
elm,  the  so-called  "pores"  are  this  open  wood  formed  in  spring.    The 

cells,  which  are  formed 
later  in  summer,  have 
mostly  thick  walls,  are 
closely  crowded  and 
compressed,  and  show 
a  very  small  opening  or 
"lumen,"  being  com- 
parable, perhaps,  to  a 
very  thick  wooden  box. 
They  appear  in  thecross 
section  not  only  denser 
but  of  a  deeper  color, 
on  account  of  their 
crowded,  compressed 
condition  and  thicker 
walls.  Since  at  the  be- 
ginning of  the  next  sea- 
son again  thin-walled 
cells  with  wide  open- 
ings or  lumina  are 
formed,  this  difference 
in  the  appearance  of 
"spring  wood"  and 
"summer  wood"  ena- 
bles us  to  distinguish 
the  layer  of  wood 
formed  each  year.  This 
"annual  ring"  is  more 
conspicuous  in  some 
kinds  than  in  others. 


Vui. 


8.— Tn'CH  in  ami  out  of  tho  forent.     />,  tree  |j:rown  in  th« 
open ;  I>\  tree  grown  in  the  forest. 

In  the  so-called  "riiij^  porous"  woods,  like  oak,  ash,  elm,  the  rings  are 
easily  distinguished  by  the  open  spring  wood;  in  the  conifers,  espe- 
cially pines,  by  the  dark-colored  summer  wood;  while  in  maple,  birch, 
tulip,  etc.,  only  a  thin  line  of  flattened,  hence  darker  and  regularly 
aligned,  summer  cells,  often  hardly  recognizable,  distinguishes  the 
rings  from  each  other.  Cutting  through  a  tree,  therefore,  we  can  not 
only  ascertain  its  age  by  counting  its  annual  layers  in  thecross  section, 
but  also  determine  how  much  wood  is  formed  each  year  (fig.  10).    We 
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can,  in  foot,  retrace  the  bistor;  of  its  f^wth,  the  Tioisaitades  throogh 
vhich  it  has  passed,  by  the  record  preserved  in  its  ring  growth. 

To  aecertidn  the  age  of  a  tree  correctly,  however,  we  mast  cat  so 
near  to  the  ground  as  to  include  the  growth  of  the  first  year's  little 
plantlet;  any  section  higher  ap  shows  as  many  years  too  few  as  it  took 
the  tree  to  reach  that  height. 

This  annual-ring  formation  is  the  role  in  all  countries  which  have 
distinct  seasons  of  sammer  and  winter  and  temporary  cessation  of 
growth.  Only  exception- 
ally a  tree  may  fail  to  make 
its  growth  throoghont  its 
whole  length  on  account 
of  loss  of  foliage  or  other 
causes;  and  occasionally, 
when  its  growth  has  been 

disturbed  daring  the  sea-  ^ 

sou,  a  "secondary"  ring, 
resembling  the  animal 

ring,  and  distingulBhable  e 

only  by  the  expert,  may 
appear  and  mar  the  record. 

To  theforest  planter  this 
chapter  on  ring  growth  is 
of  great  importance,  be- 

oaose  not  only  does  this  0 

feature  of  tree  life  afford 
the  means  of  watching  the 
progress  of  his  crop,  cal- 
culating the    amount  of 

wood  formed,  and  there-  ' 

from  determining  when  it 
is  most  profitable  for  him 
to  harvest  (namely,  when 
the  annual  or  periodic 
wood  growth  falls  below  a  -^  -B* 

.     .  A.^    y_     A.     '  Fio.  B.— SuvtloDAof  lorn  nhowinf  the  nlatlx^utlflvelopDifliitor 

certain  amount),  bnt  Since         ^„„.    B,r™mt»«iro'n.l»th.open,  £'.f™n,tri.gB.w„ 
the  proportion  of  sammer         <■>  *  den*a  lorett;  a  and  i,  wboria  oT  knota;  b,  dud  llmb^ 

wood    and   spring   wood      **■ "  """^  ^°"*'    '"■ "  ''"^  '""''■ 
determines  largely  the  quality  of  the  timber,  and  since  he  has  it  in 
his  power  to  influence  the  preponderance  of  the  one  or  other  by 
adaptation  of  species  to  soils  and  by  their  management,  ring  growth 
farnlsbes  an  index  for  regulating  the  quality  of  bis  crop. 

FOBH  DEVELOPMENT. 

If  a  tree  is  allowed  to  grow  in  the  open,  it  has  a  tenden^^  to  branch, 
and  makes  a  low  and  spreading  crown.    In  order  to  lengthen  its  shaft 
and  to  reduce  the  number  of  branches  it  is  necessary  to  narrow  its 
9373— No.  67 2 
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growing  space,  to  shade  its  sides  so  that  the  lower  branches  and  tiieir 
foliage  do  not  receive  light  enoagh  to  perform  their  fanctions.  When 
the  side  shiide  is  dense  enough,  these  branches  die  and  finaUy  break 
off  under  the  influence  of  winds  and  fungous  growth^  wood  then  fonoi* 

over  the  scars  and  we  get  a  dean  shaft 
which  carries  a  crown  high  up  beyond  tLt 
reach  of  shade  from  neighbors. 

The  branches  being  prevented  from 
spreading  oat,  the  shaft  is  forced  to  grow 
upward,  and  hence,  when  crowded  by 
others,  trees  become  taller  and  more 
cylindrical  in  form,  while  in  the  open, 
where  they  can  spread,  they  remain  lower 
and  more  conical  in  form  (figs.  11,12). 

There  are,  to  be  sure,  different  natural 
types  of  development,  some,  like  the  wal- 
nuts, oaks,  beeches,  and  the  broad-Ieafetl 
trees  generally,  having  greater  tendency 
to  spread  than  others,  like  spraoes,  fir^ 
and  conifers  in  general,  which  lengthen 
their  shall  in  preference  to  spreading, 
even  in  the  open.  This  tendency  to  spre«ul 
ing  is  also  influenced  by  soil  conditions 
and  climate,  as  well  as  by  the  a^e  of  the 
tree.  When  the  trees  cease  to  grow  io 
height,  their  crowns  broaden,  and  thii> 
takes  place  sooner  in  shallow  soils  than  in 
deep,  moist  ones;  but  the  tendency  can 
be  checked  and  all  can  be  made  to  develop 
the  shaft  at  the  expense  of  the  branches 
by  proper  shading  from  the  sides. 

It  follows  that  the  forest  planter,  who 
desires  to  produce  long  and  clean  shafts 
and  best  working  quality  of  timber,  mast 
secure  and  maintain  side  shade  by  a  close 
stand,  while  the  landscape  gardener,  who 
desires  characterivStic  form,  must  maintain 
an  open  stand  and  full  enjoyment  of  light 
for  his  trees. 

Now,  as  we  have  seen,  different  species 
afford  different  amounts  of  shade,  and  in 
proportion  to  the  shade  which  they  afford 
can  they  endure  shade.  The  beech  or  sugar  maple  or  spruce,  which 
maintain  a  large  amount  of  foliage  under  the  dense  shade  of  their 
own  crown,  show  that  their  leaves  can  live  and  functionate  with  a  small 
amount  of  light.    They  are  shade-enduring  trees.    On  the  other  hand, 


Fio.  10.— Stlicme  to  illiiHtrute  the  ar- 
raiigoiuent  nf  annual  jjrowth.  1,  2,  3, 
otc,  n-prosojit  tlio  parti*  of  tho  stj-rn 
grown  during  the  first,  Heronil,  thinl. 
etc.,  twenty  years  of  tlie,  life  of  tho 
tree.  k.  knotn ;  t  he  shaded  ])art  ol  eaeh 
is  tlio  "dead  knot  "  of  lumber. 
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tbe  black  tvalDtit,  the  locnBt,  tbe  catalpa,  tbe  poplars,  and  the  larch 
show  by  tbe  maoner  in  which  their  crowns  thin  out,  the  foliage  being 
confined  to  the  ends  of  tbe  branches,  that  tlieir  leaves  require  more 
light — they  are  light-needing  trees;  so  that  the  scale  which  arranges 
the  trees  according  to  tbe  amount  of  shade  they  exert  serves  also  to 
measure  their  shade  endurance. 

In  makmg,  therefore,  ifnixed  plantations,  the  different  kinds  mast  be 
so  grouped  and  managed  that  the  shady  trees  will  not  outgrow  and 
overtop  the  light- needing  j  the  latter  mast  either  have  the  start  of  the 
former  or  mast  be  quicker  growers. 

BATB  OF  GBOWTH. 

Not  only  do  different  species  grow  moi-e  or  less  rapidly  in  height  and 
girth,  but  there  is  in  eauh  species  a  difference  in  the  rate  of  growth 
durjug  different  periods  of  life,  and 
a  difference  in  the  persistence  of 
growth. 

It  stands  to  reason  that  trees  grow 
differently  in  different  soils  and  sit- 
uations, and  hence  we  can  not  com- 
pare difierent  species  with  respect 


Fia.  II.— Oak  tree  gnyin  Id  tlie  open.  Fl<i.  12.— Uaple  tiw  grovii  id  M»  ToieHt. 

to  their  rate  of  growth  except  as  they  grow  under  the  same  conditions. 

Thus  the  black  walnut  may  grow  as  fast  as  or  faster  than  the  ash  on 
a  rich,  deep,  moist,  warm  soil,  but  will  soon  fall  to  the  rear  in  a  wetter, 
colder,  and  shallower  soil. 

Given  the  saoie  conditions,  some  species  will  start  on  a  rapid  upward 
growth  at  once,  like  the  [>opIars,  a8i>eu,  locust,  and  silver  maple,  making 
rapid  progress  (the  most  rapid  from  their  tenth  to  their  tifteeuth  year), 
but  decreasing  soon  iu  rate  and  reaching  their  maximum  height  early. 
Others,  like  the  spruce,  beech,  and  sugar  maple,  will  begin  slowly,  often 
occupying  several,  sometimes  as  many  as  10  to  15,  yearw  before  they 
appear  to  grow  at  all,  their  energy  all  going  into  root  growth.  Then 
comes  a  period  of  more  and  more  accelerated  growth,  which  reaches  its 
maxiinnm  rate  at  25  or  30  years  j  and  when  the  cotton  wood  or  aspen 
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has  reached  the  end  of  its  growth  in  height  the  spmce  or  pine  is  stm 
at  its  best  rate,  and  continues  to  grow  for  a  long  time  at  that  rate;  in 
later  life  the  rate  decreases,  yet  height  growth  sometimes  does  not 
cease  altogether  for  centnries.  As  a  rale,  the  light-needing  species  are 
the  ones  which  show  the  rapid  height  growth  at  the  start,  while  the 
shade-enduring  are  slow  at  the  start,  but  persistent  growers. 

This  fact  Is  important  in  explaining  the  alternations  of  forest  growth 
in  nature;  the  persistent  shade-enduring  species  crowd  out  the  light- 
needing,  and  the  latter  rapidly  take  possession  of  any  openings  that 
fire  or  storm  has  made.  It  is  also  important  with  reference  to  the  man- 
agement of  wood  crops  and  starting  of  mixed  plantations;  the  light- 
needing  species  must  be  mixed  only  with  such  shade-enduring  si)ecies 
as  are  slower  growers  than  themselves. 

The  diameter  growth  shows  also  periodic  changes  in  its  rate,  and  is,  of 
course,  influenced  in  the  same  way  by  soil,  climate,  and  light  conditions, 
as  the  height  growth. 

In  the  juvenile  or  brush  stage,  lasting  6  to  10  years  in  light-needing  and 
20  to  40  years  in  shade-enduring  species,  the  diameter  grows  compara- 
tively little,  all  energy  being  directed  to  height  growth  and  root  growth. 
When  the  crowu  has  been  definitely  formed,  more  food  material  is  avail- 
able for  wood  formation,  and  the  increase  in  foliage  is  accompanied 
by  a  more  rapid  increase  of  trunk  diameter;  in  favorable  situations, 
the  highest  rate  occurs  between  the  fortieth  and  sixtieth  years;  in  the 
poorer  situations,  between  the  fiftieth  and  eightieth  years,  which  rate 
continues  for  some  time.  Then  comes  a  period  of  slower  rate,  which 
finally  in  old  ago  dwindles  down  almost  to  zero. 

But  neither  the  diameter  growth  nor  the  width  of  the  annual  rings 
alone  tells  us  directly  what  amount  of  wood  is  forming.  The  outer 
rings,  being  laid  over  a  larger  circumference,  although  thinner  than  the 
preceding  rings,  may  yet  have  greater  cubic  contents.  The  statements 
of  diameter  growth  are,  therefore,  misleading  if  we  are  interested  in 
knowing  bow  much  wood  is  forming. 

Accordingly  the  growth  in  volume  must  be  considered  separately,  as 
determined  by  the  enlargement  of  the  cross-section  area  and  the  height. 
The  growth  in  volume  or  mass  accretion  is  quite  small  in  young  trees, 
so  that  when  wood  is  cut  young  the  smallest  amount  of  crop  per  year 
is  harvested,  while,  if  it  is  allowed  to  grow,  an  increase  more  than  pro- 
portionate to  the  number  of  years  may  be  obtained. 

Only  when  the  tree  has  a  fully  developed  crown  does  it  begin  to 
make  much  wood.  Its  volume  growth  progresses  then  at  a  uniform 
rate,  and  continues  to  do  so  for  decades,  and  sometimes  for  a  century 
or  more. 

On  poorer  sites  the  rate  is  slower,  but  remains  longer  on  the  increase, 
while  on  good  sites  the  maximum  rate  is  soon  reached. 

Of  course,  in  a  forest,  where  light  conditions  are  not  most  favorable, 
because  form  development  and  soil  conditions  require  shade,  the  total 
wood  formation  is  less  than  in  an  isolated  tree,  favorably  placed.    Just 
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so  the  dominant  trees  in  a  forest — ^i.  e.,  those  which  have  their  crowns 
above  all  others — show,  of  coarse,  the  advantage  they  have  over  the 
inferior  trees  which  are  suffering  firom  the  shade  of  their  neighbors. 

Finally,  if  we  would  take  into  consideration  an  entire  forest  growth, 
and  determine,  for  instance,  how  much  wood  an  acre  of  such  forest  pro- 
duces at  different  periods,  we  must  not  overlook  the  fact  that  the  num- 
ber of  trees  x>6r  acre  changes  as  the  trees  grow  older.  Some  of  them 
are  overshaded  and  crowded  out  by  the  others,  so  that  a  young  growth 
of  spruce  might  start  with  100,000  little  seedlings  to  the  acre,  of  which 
in  the  twentieth  year  only  10,000  would  be  alive,  while  in  the  fortieth 
year  the  number  would  be  reduced  to  1,200,  and  in  the  hundredth  year 
to  280.  Hence  the  rate  of  growth  of  any  single  tree  gives  no  idea  of 
what  the  acre  of  forest  will  do. 

Thus,  while  a  single  good  white  pine  might  grow  the  fastest  in  vol- 
ume when  about  one  hundred  years  old,  then  making  wood  at  the  rate 
of,  say,  1.5  cubic  feet  per  year,  an  acre  of  pine  on  good  soil,  containing 
about  1,600  trees,  may  make  the  most  wood  in  the  thirtieth  year,  then 
growing  at  the  rate  of  170  cubic  feet  per  acre,  while  in  the  hundredth 
year  the  rate  would  not  exceed  70  cubic  feet;  and  an  acre  of  pine  in  a 
poorer  location,  with  about  1,400  trees,  may  make  the  most  wood  in  the 
fortieth  year,  at  the  rate  of  100  cubic  feet  per  acre. 

From  the  consideration  of  the  relation  of  light  conditions  to  soil  con- 
ditions, to  form  development,  and  to  rate  of  growth,  we  may  make  the 
following  deductions  of  interest  to  the  forest  planter: 

In  order  to  secure  the  best  results  in  wood  production,  in  quantity 
and  quality,  at  the  same  time  preserving  favorable  soil  conditions,  the 
forest  should  be  composed  of  various  species,  a  mixture  of  light-needing 
and  shade-enduring  kinds.  The  light-needing  ones  should  be  of  quicker 
growth;  the  shady  ones,  in  larger  numbers,  should  be  slower  growers. 
For  the  first  fifteen  to  twenty-five  years  the  plantation  should  be  kept 
as  dense  as  possible,  to  secure  clear  shafts  and  good  growth  in  height; 
then  it  should  be  thinned,  to  increase  crown  development  and  diameter 
growth;  the  thinning,  however,  is  not  to  be  so  severe  that  the  crowns 
can  not  close  up  again  in  two  or  three  years;  the  thinning  is  to  be 
repeated  again  and  again,  always  favoring  the  best  developed  trees. 

BEPBODUOTION. 

All  trees  reproduce  themselves  naturally  from  seed.  Man  can  secure 
their  reproduction  also  from  cuttings  or  layers;  and  some  kinds  can 
reproduce  themselves  by  shoots  from  the  stump  when  the  parent  tree 
has  been  cut.  This  latter  capacity  is  possessed  in  a  varying  degree 
by  different  species;  chestnuts,  oaks,  elms,  maples,  poplars,  and  willows 
are  most  excellent  sprouters;  most  conifers  do  not  sprout  at  all,  and  the 
shoots  of  those  that  do  sprout  soon  die  (Sequoia  or  California  redwood 
seems  to  be  an  exception).  Sprouts  of  broad-leafed  trees  develop  differ- 
ently from  seedlings,  growing  very  rax>idly  at  first,  but  soon  lessening 
in  the  rate  of  growth  and  never  attaining  the  height  and  perhaps  not 
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the  diameter  of  trees  grown  from  the  seed;  they  are  also  shorter  lived. 
With  age  the  stumps  lose  their  capacity  for  sproating.  To  secure  best 
results,  the  parent  tree  should  be  cut  close  to  the  ground  in  early  spring, 
avoiding  severe  frost,  and  a  sharp  cut  should  be  made  which  will  not 
sever  the  bark  from  the  trunk. 

Not  all  trees  bear  seed  every  year,  and  plentiful  seed  production, 
especially  in  a  forest,  occurs,  as  a  rule,  periodically.  The  periods  differ 
witli  species,  climate,  and  season. 

Kot  all  seeds  can  germinate,  and  in  some  species  the  nnmber  of  seeds 
that  can  germinate  is  very  small,  and  they  lose  their  power  of  germina- 
tion when  kept  a  few  hours,  like  the  willows.  Others,  if  kept  till  they 
have  become  dry,  will  "lie  over"  in  the  soil  a  year  or  more  before  ger- 
minating. The  same  thing  will  occur  if  they  are  covered  too  deep  in 
the  soil,  provided  they  germinate  at  all  under  such  conditions. 

In  order  to  germinate,  seeds  must  have  warmth,  air,  and  moisture. 
The  preparation  of  a  seed  bed  is,  therefore,  necessary  in  order  to  supply 
these  conditions  in  most  favorable  combination.  In  the  natural  forest 
millions  of  seeds  rot  or  dry  without  sprouting,  and  millions  of  seedlings 
sprout,  but  soon  perish  under  the  too  dense  shade  of  the  mother  trees. 

Man,  desiring  to  reproduce  a  valuable  wood  crop,  can  not  afford  to  be 
as  lavish  as  nature,  and  must  therefore  improve  upon  nature's  methods, 
making  more  careful  preparation  for  the  production  of  his  crop,  either 
by  growing  the  seedlings  in  nurseries  and  transplanting  them,  or  else 
by  cutting  away  the  old  growth  in  such  a  manner  as  to  secure  to  the 
young  self-gr6wn  crop  better  chances  for  life  and  development. 

2.  HOW  TO  PLANT  A  FOREST. 

Forest  planting  and  tree  planting  are  two  different  things.  The 
orchardist,  who  plants  for  fruit;  the  landscape  gardener,  who  plants  for 
form ;  the  roadside  planter,  who  plants  for  shade,  all  have  objects  in  view 
different  from  that  of  the  forest  planter,  and  therefore  select  and  use 
their  plant  material  differently.  They  deal  with  single  individual  trees, 
each  one  by  itself  destined  for  a  definite  purpose.  The  forester,  on  the 
other  hand,  plants  a  crop  like  the  farmer;  he  deals  not  with  the  single 
seed  or  plant,  but  with  masses  of  trees;  the  individual  tree  has  value 
to  him  only  as  apart  of  the  whole.  It  may  come  to  harvest  for  its  tim- 
ber, or  it  may  not  come  to  harvest,  and  yet  have  answered  its  purpose 
as  a  part  of  the  whole  in  shading  the  ground,  or  acting  as  nurse  or 
"forwarder''  as  long  as  it  was  necessary. 

His  object  is  not  to  grow  trees,  but  to  produce  wood,  the  largest 
amount  of  the  best  quality  per  acre,  whether  it  be  stored  in  one  tree  or 
in  many,  and  his  methods  must  be  directed  to  that  end. 

As  far  as  the  manner  of  setting  out  plants  or  sowing  seeds  is  con- 
cerned, the  same  general  principles  and  the  same  care  in  manipulation 
are  applicable  as  in  any  other  planting,  except  as  the  cost  of  operating 
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on  so  large  a  scale  may  necessitate  leas  careful  metiiods  than  the  gar- 
dener or  nurseryman  can  afford  to  apply;  the  nearer,  however,  the 
performance  of  planting  can  be  brought  to  the  careful  manner  of  the 
gardener,  the  surer  the  success.  The  priuciples  underlying  such 
methods  have  been  discussed  in  the  chapter  "  How  trees  grow;''  in  the 
present  chapter  it  is  proposed  to  point  out  briefly  the  special  consid- 
erations which  should  guide  the  forest  planter  in  particular. 

WHAT  TBEES  TO  PLANT. 

AdaptoMlity  to  climate  is  the  first  requisite  in  the  species  to  be 
planted. 

It  is  best  to  choose  from  the  native  growth  of  the  region  which  is 
known  to  be  adapted  to  it.  With  regard  to  species  not  native,  the 
reliance  must  be  placed  upon  the  experience  of  neighboring  planters 
and  upon  experiment  (at  first  on  a  small  scale),  after  study  of  the 
requirements  of  the  kinds  proposed  for  trial. 

Adaptation  must  be  studied,  not  only  with  reference  to  temperature 
ranges  and  rainfall,  but  especially  with  reference  to  atmospheric 
humidity  and  requirements  of  transpiration. 

Many  species  have  a  wide  range  of  natural  distribution,  and  hence 
of  climatic  adaptation.  If  such  are  to  be  used,  it  is  important  to  secure 
seeds  from  that  part  of  the  range  of  natural  distribution  where  the 
plants  must  be  hardiest,  i.  e.,  the  coldest  and  driest  region  in  which  it 
occurs,  which  insures  hardy  qualities  in  the  offspring.  For  instance, 
the  Douglas  spruce  from  the  humid  and  evenly  tempered  Pacific  Slope 
will  not  be  as  hardy  as  that  grown  from  seed  collected  on  the  dry 
and  frigid  slopes  of  the  Bockies.  Lack  of  attention  to  this  requisite 
accounts  for  many  failures.  It  must  also  be  kept  in  mind  that,  while  a 
species  may  be  able  to  grow  in  another  than  its  native  climate,  its  wood 
may  not  there  have  the  same  valuable  qualities  which  it  develops  in 
its  native  habitat. 

Adaptahility  to  soil  must  be  studied  less  with  reference  to  mineral 
constituents  than  to  physical  condition.  Depth  and  moisture  condi- 
tions, and  the  structure  of  the  soil,  which  influences  the  movement  of 
water  in  it,  are  the  most  important  elements.  While  all  trees  thrive 
best  in  a  moist  to  "fresh"  soil  of  moderate  depth  (from  2  to  4  feet) 
and  granular  structure,  some  can  adapt  themselves  to  drier  or  wetter, 
shallow,  and  compact  soils.  Fissures  in  rocks  into  which  the  roots  can 
penetrate  often  stand  for  depth  of  soil,  and  usually  aid  in  maintaining 
favorable  moisture  conditions.  In  soils  of  great  depth  (i.  e.,  from  the 
surface  to  the  impenetrable  subsoil)  and  of  coarse  structure  water  may 
drain  away  so  fast  as  not  to  be  available  to  the  roots. 

Soil  moisture  must  always  be  studied  in  conjunction  with  atmospheric 
moisture;  for,  while  a  species  may  thrive  in  an  arid  soil,  when  the 
demands  of  transpiration  are  not  great,  it  may  not  do  so  when  aridity 
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of  atmosphere  is  added.    Trees  of  the  swamp  are  apt  to  be  iDdiffereot 
to  soil  moisture  and  to  thrive  quite  well,  if  not  better,  in  drier  soils. 

Adaptability  to  Hte, — While  a  species  may  be  well  adapted  to  tbe 
general  climatic  conditions  of  a  region,  and  in  general  to  the  soil,  there 
still  remains  to  be  considered  its  adaptability  to  the  particular  "  site." 
under  which  term  we  may  comprise  the  total  effect  of  general  climate, 
local  climate,  and  soil.  The  general  climatic  conditions  are  loc^y 
influenced,  especially  by  the  slope,  exposure,  or  aspect,  and  the  sur- 
roundings. Thus  we  know  that  eastern  exposures  are  more  liable  to 
frost,  western  exi>osures  more  liable  to  damage  from  winds,  soathern 
more  apt  to  be  hot  and  to  dry  out,  and  northern  to  be  cooler  and 
damper,  having  in  consequence  a  shorter  period  of  vegetation.  Hol- 
lows and  lowlands  are  more  exposed  to  frosts  and  more  subject  to 
variations  in  soil  moisture,  etc. 

Hence  for  these  various  situations  it  is  advisable  to  select  specie 
which  can  best  withstand  such  local  dangers. 

The  use  valuey  or  utilityy  of  the  species  is  next  to  be  considered.  This 
must  be  done  with  reference  to  the  commercial  and  domestic  demand, 
and  the  length  of  time  it  takes  the  species  to  attain  its  value.  The 
greater  variety  of  purposes  a  wood  may  serve — ^i.  e.,  the  greater  its 
general  utility — and  the  sooner  it  attains  its  use  value  the  better. 
White  piue  for  the  northeastern  States  as  a  wood  is  like  the  apple 
among  fruits,  making  an  all-round  useful  material  in  large  quantities 
per  acre  in  short  time.  Tulip  poplar,  applicable  to  a  wider  climatic 
range,  is  almost  as  valuable,  while  oak,  ash,  and  hickory  are  standard 
woods  in  the  market.  Other  woods  are  of  limited  application.  Thas 
the  black  locust,  which  grows  most  quickly  into  useful  posts,  has  only 
a  limited  market,  much  more  limited  than  it  should  have;  hickory  soou 
furnishes  valuable  hoop  poles  from  the  thinnings,  .and  later  the  best 
wagon  material,  not,  however,  large  quantities  in  a  short  time;  while 
black  walnut  of  good  quality  is  very  high  in  price,  the  market  is  also 
limited,  and  the  dark  color  of  the  heartwood,  for  which  it  is  prized,  is 
attained  only  by  old  trees.  The  black  cherry,  used  for  similar  purposes, 
attains  its  value  much  sooner. 

By  planting  various  species  together,  variety  of  usefulness  may  be 
secured  and  the  certainty  of  a  market  increased. 

The  forest  value  of  the  species  is  only  in  part  expressed  by  its  use 
value.  As  has  been  shown  in  another  place,  the  composition  of  the 
crop  must  be  such  as  to  insure  maintenance  of  favorable  soil  con- 
ditions,- as  well  as  satisfactory  development  of  the  crop  itself.  Some 
species,  although  of  high  use  value,  like  ash,  oak,  etc,  are  poor  pre- 
servers of  soil  conditions,  allowing  grass  and  weeds  to  enter  the  plan- 
tation and  to  deteriorate  the  soil  under  their  thin  foliage.  Others,  like 
beech,  sugar  maple,  box  elder,  etc.,  although  of  less  use  value,  being 
dense  foliaged  and  preserving  a  shady  crown  for  a  long  time,  are  of 
great  forest  value  as  soil  improvers. 
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Again,  as  the  value  of  logs  depends  largely  on  their  freedom  from 
knots,  straightuess,  and  length,  it  is  of  importance  to  secure  these 
qualities.  Some  valuable  species,  if  grown  by  themselves,  make  crooked 
trunks,  do  not  clean  their  shafts  of  branches,  and  are  apt  to  spread 
rather  than  lengthen.  If  planted  in  close  companionship  with  others, 
they  are  forced  by  these  "  nurses  or  forwarders  "  to  make  better  growths 
and  clean  their  shafts  of  branches. 

Furthermore,  from  financial  considerations,  it  is  well  to  know  that 
some  species  develop  more  rapidly  and  produce  larger  quantities  of 
nseftil  material  per  acre  than  others;  thus  the  white  pine  is  a  ''big 
cropper,''  and,  combining  with  this  a  tolerably  good  shading  quality, 
and  beiug  in  addition  capable  of  easy  reproduction,  it  is  of  highest 
"forest  value." 

Hence,  as  the  object  of  forestry  is  to  make  money  from  continued 
wood  crops,  use  value  and  forest  value  must  both  be  considered  in  the 
selection  of  materials  for  forest  planting. 

Muttml  relationship  of  different  species^  with  reference  especially  to 
tbeir  relative  height  growth  and  their  relative  light  requirements,  must 
be  considered  in  starting  a  mixed  plantation. 

Mixed  forest  plantations  (made  of  several  kinds)  have  so  many  advan- 
tages over  pure  plantations  (made  of  one  kind)  that  they  should  be 
preferred,  except  for  very  particular  reasons.  Mixed  plantations  are 
capable  of  producing  larger  quantities  of  better  and  more  varied 
material,  preserve  soil  conditions  better,  are  less  liable  to  damage  from 
winds,  fires,  and  insects,  and  can  be  more  readily  reproduced. 

The  following  general  rules  should  guide  in  making  up  the  compo- 
sition of  a  mixed  plantation : 

a.  Shade-enduring  kinds  should  form  the  bulk  (five-eighths  to  seven-eighths)  of 
the  plantation,  except  on  specially  favored  soils  where  no  deterioration  is  to  be 
feared  from  planting  only  light-needing  kinds,  and  in  which  case  these  may  even 
be  planted  by  themselves. 

(.  The  light-needing  trees  should  be  surrounded  by  shade-enduring  of  slower 
growth,  so  that  the  former  may  not  be  overtopped,  but  have  the  necessary  light  and 
be  forced  by  side  shade  to  straight  growth. 

0.  Shade-enduring  species  may  be  grown  in  admixture  with  each  other  when  their 
rate  of  height  growth  is  about  equal,  or  when  the  slower-growing  kind  can  be  pro- 
tected against  the  quicker-growing  (for  instance,  by  planting  a  larger  proportion  of 
the  former  in  groups  or  by  cutting  back  the  latter). 

d.  The  more  valuable  timber  trees  which  are  to  form  the  main  crop  should  be  so 
disposed  individually,  and  planted  in  such  numbers  among  the  secondary  crop  or 
nurse  crop,  that  the  latter  can  be  thinned  out  first  without  disturbing  the  former. 

Where  a  plantation  of  lightfoliaged  trees  has  been  made  (black 
walnut,  for  instance),  it  can  be  greatly  improved  by  "underplanting^ 
densely  with  a  shade-enduring  kiud,  which  will  choke  out  weed  growth, 
improve  the  soil,  and  thereby  advance  the  growth  of  the  plantation. 

The  selection  and  proper  combination  of  species  with  reference  to 
this  mutual  relationship  to  each  other  and  to  the  soil  are  the  most  im- 
portant elements  of  success. 
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Availability  of  the  species  also  still  needs  consideration  in  this 
country;  for,  although  a  species  may  be  very  well  adapted  to  the  pur- 
pose in  hand,  it  may  be  too  difficult  to  obtain  material  for  planting  in 
quantity  or  at  reasonable  prices.  While  the  beech  is  one  of  the  best 
species  for  shade  endurance,  and  hence  for  soil  cover,  seedlings  can  not 
be  ha<l  as  yet  in  quantity.  Western  conifers,  although  promising  good 
material  ibr  forest  planting,  are  at  present  too  high  priced  for  general 
use.  Some  eastern  trees  can  be  secured  readily — either  their  seed  or 
seedlings — from  the  native  woods;  others  must  be  grown  in  nurseries 
before  they  can  be  placed  in  the  field. 

Whether  to  procure  seeds  or  plants^  and  if  the  latter,  what  kind, 
dei)ends  upon  a  number  of  considerations.  The  main  crop,  that  which 
is  to  furnish  the  better  timber,  ha<l  best  be  planted  with  nursery-grown 
plants,  if  of  slow-growing  kinds,  perhaps  once  transplanted,  with  well- 
developed  root  systems,  the  plants  in  no  case  to  be  more  than  2  to  3 
years  old.  The  secondary  or  nurse  crop  may  then  be  sown  or  planted 
with  younger  and  less  costly  material  taken  from  the  woods  or  grown 
in  seed  beds,  or  else  cuttings  may  be  used. 

In  some  localities — for  instance,  the  Western  plains — the  germinating 
of  seeds  in  the  open  field  is  so  uncertain,  and  the  life  of  the  young 
seedlings  for  the  first  year  or  two  so  precarious,  that  the  use  of  seeds 
in  the  field  can  not  be  recommended.  In  such  locations  careful  selec- 
tion and  treatment  of  the  planting  material  according  to  the  hardships 
which  it  must  encounter  can  alone  insure  success. 

Seedlings  from  G  to  12  inches  high  furnish  the  best  material.  The 
planting  of  large  sized  trees  is  not  excluded,  but  is  exi>ensive  and 
hence  often  impracticable,  besides  being  less  sure  of  success,  since 
the  larger-sized  tree  is  apt  to  lose  a  greater  proportion  of  its  roots  in 
transplanting. 

METHODS  OF   PLANTING. 

Preparation  of  soil  is  for  the  puri)ose  of  securing  a  favorable  start  for 
the  young  crop;  its  effects  are  lost  after  the  first  few  years.  Most  land 
that  is  to  be  devoted  to  forest  planting  does  not  admit  of  as  careful 
preparation  as  for  agricultural  crops,  nor  is  it  necessary  where  the 
climate  is  not  too  severe  and  the  soil  not  too  compact  to  prevent  the 
young  crop  from  establishing  itself.  Thousands  of  acres  in  Germany 
are  planted  annually  without  any  soil  preparation,  yearhng  pineseed- 
lings  being  set  with  a  dibble  in  the  unprepared  ground.  This  absence 
of  i)reparatiou  is  even  necessary  in  sandy  soils,  like  that  encountere<l 
in  the  sandhills  of  Nebraska,  which  may^  if  disturbed,  be  blown  out  and 
shifted.  In  other  cases  a  partial  removal  of  a  too  rank  undergrowth 
or  soil  cover  and  a  shallow  scarifying  or  hoeing  is  resorted  to,  or  else 
furrows  are  thrown  up  and  the  trees  set  out  in  them. 

In  land  that  has  been  tilled,  deep  plowing  (10  to  12  inches)  and 
thorough  pulverizing  give  the  best  chances  for  the  young  crop  to  start. 
For  special  conditions,  very  dry  or  very  moist   situations,  special 
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methods  are  required.  The  best  methods  for  planting  in  the  semiarid 
regions  of  the  far  West  have  not  yet  been  developed.  Thoroagh  culti- 
vation, as  for  agricnltural  crops,  with  subsequent  culture,  is  successfiil, 
bnt  expensive.  A  plan  which  might  be  tried  would  consist  in  breaking 
tbe  raw  prairie  in  June  and  turning  over  a  shallow  sod,  sowing  a  crop 
of  oats  or  alfalfia,  harvesting  it  with  a  high  stubble,  then  opening  fur- 
rows for  planting  and  leaving  the  ground  between  furrows  undisturbed, 
so  as  to  secure  the  largest  amount  of  drainage  into  the  furrows  and  a 
mulch  between  the  rows. 

The  time  for  planting  depends  on  climatic  and  soil  conditions  and  the 
convenience  of  the  planter.  Spring  planting  is  preferable  except  in 
southern  latitudes,  especially  in  the  West,  where  the  winters  are  severe 
and  the  fall  apt  to  be  dry,  the  soil  therefore  not  in  £Avorable  condition 
for  planting. 

The  time  for  fall  planting  is  after  the  leaves  have  fallen;  for  spring 
planting,  before  or  just  when  life  begins  anew.  In  order  to  be  ready 
in  time  for  spring  planting,  it  is  a  good  practice  to  take  up  the  plants  in 
the  fall  and  ^'heel  them  in'' over  winter  (covering  them,  closely  packed, 
in  a  dry  tiench  of  soil).  Conifers  can  be  planted  later  in  spring  and 
earlier  in  fall  than  broad-leafed  trees. 

The  density  of  the  trees  is  a  matter  in  which  most  planters  faiL  The 
advantages  of  close  planting  lie  in  the  quicker  shading  of  the  soil,  hence 
the  better  preservation  of  its  moisture  and  improved  growth  and  form 
development  of  the  crop.  These  advantages  must  be  balanced  against 
the  increased  cost  of  close  planting.  The  closer  the  planting,  the  sooner 
will  the  plantation  be  self-sustaining  and  the  surer  the  success. 

If  planted  in  squares,  or,  better  still,  in  quincunx  order  (the  trees  in 
every  other  row  alternating  at  equal  distances),  which  is  most  desirable 
on  account  of  the  more  systematic  work  x>ossible  and  the  more  complete 
cover  which  it  makes,  the  distance  should  not  be  more  than  4  feet, 
unless  for  special  reasons  and  conditions,  while  2  feet  apart  is  not  too 
close,  and  still  closer  planting  is  done  by  nature  with  the  best  success. 

The  following  numbers  of  trees  i>er  acre  are  required  when  planting 
at  distances  as  indicated: 


libylifeet 19,300 

liby2feet 14,320 

2by2feet 10,890 

2  by  3  feet 7,260 


2by4feet 5,445 

3by3feet 4,840 

3by4feet 3,630 

4by4feet 2,722 


To  decrease  exx)ense,  the  bulk  of  the  plantation  may  be  made  of  the 
cheapest  kinds  of  trees  that  may  serve  as  soil  cover  and  secondary  or 
nurse  crop,  the  main  crop  of  from  300  to  600  trees  to  consist  of  better 
kinds,  and  with  better  planting  material,  mainly  of  light- needing  species. 
These  should  be  evenly  disposed  through  the  plantation,  each  closely 
surrounded  by  the  nurse  crop.  It  is,  of  course,  understood  that  not  all 
trees  grow  up;  a  constant  change  in  numbers  by  the  death  (or  else 
timely  removal)  of  the  oversbaded  takes  place,  so  that  the  final  crop 
shows  at  100  years  a  close  cover,  with  hardly  300  trees  to  the  acre. 
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After-eulture  is  not  entirely  avoidable,  especially  ander  nnfiftvoraUe  ' 
climatic  conditions,  and  if  the  planting  was  not  close  enoagh.  Shallow 
cultivation  between  the  rows  is  needed  to  prevent  weed  growth  and  to 
keep  the  soil  open,  until  it  is  shaded  by  the  young  Ixees,  which  may  take 
a  year  with  close  planting  and  two  or  three  years  with  rows  4  by  4  feet 
apart,  the  time  varying  also  with  the  species. 

It  is  rare  that  a  plantation  succeeds  in  all  its  parts;  gaps  or  fdD 
places  occur,  as  a  rule,  and  must  be  fiUed  in  by  additional  planting  as 
soon  as  possible,  if  of  larger  extent  than  can  be  closed  up  in  a  few 
years  by  the  neighboring  growth. 

When  the  soil  is  protected  by  a  complete  leaf  canopy,  the  forest  crop 
may  be  considered  as  established,  and  the  after-treatment  will  consist 
of  judicious  thinning. 

3.  HOW  TO  TREAT  THB  "WOOD  ZiOT. 

In  the  northeastern  States  it  is  the  custom  to  have  oonnected  with 
the  farm  a  i)iece  of  virgin  woodland,  commonly  called  the  wood  lot.  Its 
object  primarily  is  to  supply  the  farmer  with  the  firewood,  fence  mate- 
rial, and  such  dimension  timbers  as  he  may  need  from  time  to  time  for 
repairs  on  buildings,  wagons,  etc. 

As  a  rule,  the  wood  lot  occupies,  as  it  ought  to,  the  poorer  part  of  the 
farm,  the  rocky  or  stony,  the  dry  or  the  wet  portions,  which  are  not  well 
fitted  for  agricultural  crops.  As  a  rule,  it  is  treated  as  it  ought  not  to 
be,  if  the  intention  is  to  have  it  serve  its  purpose  continuously;  it  is 
cut  and  culled  without  regard  to  its  reproduction. 

As  far  as  firewood  supplies  go,  the  careiiil  farmer  wiU  first  nse  the 
dead  and  dying  trees,  broken  limbs,  and  leavings,  which  is  quite  proper. 
The  careless  man  avoids  the  extra  labor  which  such  material  requires, 
and  takes  whatever  splits  best,  no  matter  whether  the  material  could 
be  used  for  better  purposes  or  not. 

When  it  comes  to  the  cutting  of  other  material,  fence  rails,  posts,  or 
dimension  timber,  the  general  rule  is  to  go  into  the  lot  and  select  the 
best  trees  of  the  best  kind  for  the  purpose.  This  looks  at  first  sight 
like  the  natural,  most  practical  way  of  doing.  It  is  the  method  which 
the  lumberman  i)ursue8  when  he  "  culls"  the  forest,  and  is,  from  his  point 
of  view  perhaps,  justifiable,  for  he  only  desires  to  secure  at  once  what 
is  most  profitable  in  the  forest.  But  for  the  farmer,  who  proposes  to  use 
his  wood  lot  continuously  for  supplies  of  this  kind,  it  is  a  method  detri- 
mental to  his  object,  and  in  time  it  leaves  him  with  a  lot  of  poor,  useless 
timber  which  encumbers  the  ground  and  prevents  the  growth  of  a 
better  crop. 

Our  woods  are  mostly  composed  of  many  species  of  trees;  they  are 
mixed  woods.  Some  of  the  species  are  valuable  for  some  special  pur- 
poses, others  are  applicable  to  a  variety  of  purposes,  and  again  others 
furnish  but  poor  material  for  anything  but  firewood,  and  even  for  that 
use  they  may  not  be  of  the  best. 
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Among  the  most  valaable  in  the  northeastern  woods  we  should  men- 
tion the  white  pine — king  of  all — the  white  ash,  white  and  chestnut  oak, 
hickories,  tulip  tree,  black  walnut,  and  black  cherry,  the  last  three  being 
now  nearly  exhausted;  next,  spruce  and  hemlock,  red  pine,  sugar  maple, 
chestnut,  various  oaks  of  the  black  or  red  oak  tribe,  several  species  of 
ash  and  birch,  black  locust;  lastly,  elms  and  soft  maples,  basswood, 
poplars,  and  sycamore. 

Now,  by  the  common  practice  of  culling  the  best  it  is  evident  that 
^adaally  all  the  best  trees  of  the  best  kinds  are  taken  out,  leaving  only 
inferior  trees  or  inferior  kinds — the  weeds  among  trees,  if  one  may  call 
them  such — and  thus  the  wood  lot  becomes  well-nigh  useless. 

It  does  not  supply  ih&t  for  which  it  was  intended;  the  soil,  which 
^as  of  little  use  for  anything  but  a  timber  crop  before,  is  still  further 
deteriorated  under  this  treatment,  and  being  compacted  by  the  con- 
stant running  of  cattle,  the  starting  of  a  crop  of  seedlings  is  made 
nearly  impossible.  It  would  not  pay  to  turn  it  into  tillage  ground  or 
pasture ;  the  farm  has  by  so  much  lost  in  value.  In  other  words,  instead 
of  using  the  interest  on  his  capital,  interest  and  capital  have  been  used 
up  together;  the  goose  that  laid  the  golden  egg  has  been  killed. 

This  is  not  necessary  if  only  a  little  system  is  brought  into  the  man- 
agement of  the  wood  lot  and  the  smallest  care  is  taken  to  avoid  deteri- 
oration and  secure  reproduction. 

IMPBOVEMENT   CUTTINGS. 

The  first  care  should  be  to  improve  the  crop  in  its  composition. 
Instead  of  culling  it  of  its  best  material,  it  should  be  culled  of  its 
weeds,  the  poor  kinds,  which  we  do  not  care  to  reproduce,  and  which, 
like  all  other  weeds,  propagate  themselves  only  too  readily.  This  weed- 
ing must  not,  however,  be  done  all  at  once,  as  it  could  be  in  a  field  crop, 
for  in  a  full-grown  piece  of  woodland  each  tree  has  a  value,  even  the 
weed  trees,  as  soil  cover. 

The  great  secret  of  success  in  all  crop  production  lies  in  the  regula- 
ting of  water  supplies ;  the  manuring  in  part  and  the  cultivating  entirely, 
as  well  as  drainage  and  irrigation,  are  means  to  this  end.  In  forestry 
these  means  are  usually  not  practicable,  and  hence  other  means  are 
resorted  to.  The  principal  of  these  is  to  keep  the  soil  as  much  as  x)os- 
sible  under  cover,  either  by  the  shade  which  the  foliage  of  the  tall  trees 
furnishes,  or  by  that  from  the  underbrush,  or  by  the  litter  which  accu- 
mulates and  in  decaying  forms  a  humus  cover,  a  most  excellent  mulch. 

A  combination  of  these  three  conditions,  viz,  a  dense  crown  cover, 
woody  underbrush  where  the  crown  cover  is  interrupted,  aftid  a  heavy 
layer  of  well-decomiK)sed  humus,  gives  the  best  result.  Under  such 
conditions,  first  of  all,  the  rain,  being  intercepted  by  the  foliage  and 
litter,  reaches  the  ground  only  gradually,  and  therefore  does  not  com- 
pact the  soil  as  it  does  in  the  open  field,  but  leaves  it  granular  and 
open,  so  that  the  water  can  readily  penetrate  and  move  in  the  soiL 
Secondly,  the  surface  evaporation  is  considerably  reduced  by  the  shade 
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and  lack  of  air  circulation  in  the  dense  woods,  so  that  more  moistnie 
remains  for  the  use  of  the  trees.  When  the  shade  of  the  crowns  OTer 
head  (the  so-called  <' crown  cover,"  or  ^^  canopy,")  is  {perfect,  bot  littk 
undergrowth  will  be  seen;  but  where  the  crown  cover  is  intermpted  €»r 
iuii)erfect,  an  undergrowth  will  appear.  If  this  is  composed  of  youiig 
trees,  or  even  shrubs,  it  is  an  advantage,  but  if  of  weeds,  aud  especial]  j 
graHS,  it  is  a  misfortune,  because  these  transpire  a  great  deal  more  water 
than  the  woody  plants  and  allow  the  soil  to  deteriorate  in  stmctnre  and 
therefore  in  water  capacity. 

Some  weeds  and  grasses,  to  be  sure,  are  capable  of  existing  where 
but  little  light  reaches  the  soU.  When  they  appear  it  is  a  sign  to  the 
forester  that  he  must  be  careful  not  to  thin  out  the  crown  cover  aoy 
more.  When  the  more  light-needing  weeds  and  grasses  appear  it  is  a 
sign  that  too  much  light  reaches  the  ground,  and  that  the  soil  is  already 
deteriorated.  If  this  state  continues,  the  heavy  drain  which  the  tran- 
spiration of  these  weeds  makes  upon  the  soil  moisture,  witbont  any 
ai)preciable  conservative  action  by  their  shade,  will  injure  the  soil  still 
further. 

The  overhead  shade  or  crown  cover  may  be  imperfect  because  there 
are  not  enough  trees  on  the  ground  to  close  up  the  interspaces  with 
their  crowns,  or  else  because  the  kinds  of  trees  which  make  np  the 
forest  do  not  yield  much  shade;  thus  it  can  easily  be  observed  that  a 
beech,  a  sugar  maple,  a  hemlock,  is  so  densely  foliaged  that  but  little 
light  reaches  the  soil  through  its  crown  canopy,  while  an  ash,  an  oaL 
a  larch,  when  full  grown,  in  the  forest,  allows  a  good  deal  of  light  to 
penetrate. 

Ilence,  in  our  weeding  process  for  the  improvement  of  the  wood  crop, 
we  must  be  careful  not  to  interrupt  the  crown  cover  too  maeh,  and 
thereby  deteriorate  the  soil  conditions.  And  for  the  same  reason,  in 
the  selection  of  the  kinds  that  are  to  be  left  or  to  be  taken  out,  we 
shall  not  only  consider  their  use  value  but  also  their  shading  value, 
trying  to  bring  about  such  a  mixture  of  shady  and  less  shady  kinds  as 
will  insure  a  continuously  satisfactory  crown  cover,  the  shade-enduring 
kinds  to  occupy  the  lower  stratum  in  the  crown  canopy,  and  to  be  more 
numerous  than  the  light-needing. 

The  forester,  therefore,  watches  first  the  conditions  of  his  soil  cover, 
and  his  next  care  is  for  the  condition  of  the  overhead  shade,  the  *^  crown 
cover;"  for  a  change  in  the  condition  of  the  latter  brings  change  into 
his  soil  conditions,  and,  inversely,  from  the  changes  in  the  plant  cover  of 
the  soil  he  judges  whether  he  may  or  may  not  change  the  light  condi- 
tions. The  changes  of  the  soil  cover  teach  him  more  often  when  "to  let 
alone"  than  when  to  go  on  with  his  operations  of  thinning  out;  that 
is  to  say,  he  can  rarely  stop  short  of  that  condition  which  is  most  favor- 
able. Hence  the  improvement  cuttings  must  be  made  with  caution 
and  only  very  gradually,  so  that  no  deterioration  of  the  soil  conditions 
be  invited.    We  have  repeated  this  injunction  again  and  again,  because 
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apll  success  in  the  management  of  fatare  wood  crops  depends  upon  the 
care  bestowed  upon  the  maintenance  of  favorable  soil  conditions. 

As  the  object  of  this  weeding  is  not  only  to  remove  the  undesirable 
kinds  from  the  present  crop,  but  to  prevent  as  much  as  possible  their 
reappearance  in  subsequent  crops,  it  may  be  advisable  to  cut  such  kinds 
as  sprout  readily  from  the  stump  in  summer  time — June  or  July — when 
the  stumps  are  likely  to  die  without  sprouting. 

It  may  take  several  years'  cutting  to  bring  the  composition  of  the 
main  crop  into  such  a  condition  as  to  satisfy  us. 

METHODS  OF  BEPBODUOING  THE  WOOD  CBOP, 

Then  comes  the  period  of  utilizing  the  main  crop.  As  we  propose  to 
keep  the  wood  lot  as  such,  and  desire  to  reproduce  a  satisfactory  wood 
crop  in  place  of  the  old  one,  this  latter  must  be  cut  always  with  a  view 
to  that  reproduction.  There  are  various  methods  pursued  for  this  pur- 
pose in  large  forestry  operations  which  are  not  practicable  on  small 
areas,  especially  when  these  are  expected  to  yield  only  small  amounts 
of  timber,  and  these  little  by  little  as  required.  It  is  possible,  to  be 
sure,  to  cut  the  entire  crop  and  replant  a  new  one,  or  else  to  use  the  ax 
skillfully  and  bring  about  a  natural  reproduction  in  a  few  years;  but 
we  want  in  the  present  case  to  lengthen  out  the  x)eriod  during  which 
the  old  crop  is  cut,  and  hence  must  resort  to  other  methods.  There  are 
three  methods  practicable. 

We  may  clear  narrow  strips  or  bands  entirely,  exx>ecting  the  neighbor- 
ing growth  to  furnish  the  seed  for  covering  the  strip  with  a  new  crop — 
^'the  strip  method;"  or  we  can  take  out  single  trees  here  and  there, 
relying  again  on  an  after- growth  from  seed  shed  by  the  surrounding 
trees — the  "selection  method;"  or, finally, instead  of  single  trees, we 
may  cut  entire  groups  of  trees  here  and  there  in  the  same  manner,  the 
gaps  to  be  filled,  as  in  the  other  cases,  with  a  young  crop  from  the  seed 
of  the  surrounding  trees,  and  this  we  may  call  the  "group  method." 

In  the  strip  method^  in  order  to  secure  sufiicient  seeding  of  the  cleared 
strip,  the  latt/cr  must  not  be  so  broad  that  the  seed  from  the  neighbor- 
ing growth  can  not  be  carried  over  it  by  the  wind.  In  order  to  get  the 
best  results  from  the  carrying  power  of  the  wind  (as  well  as  to  avoid 
windfalls  when  the  old  growth  is  suddenly  opened  on  the  windward  side) 
the  strips  should  be  located  on  the  side  opposite  the  prevailing  winds. 
Oaks,  beech,  hickory,  and  nut  trees  in  general  with  heavy  seeds  will  not 
seed  over  any  considerable  breadth  of  strip,  while  with  maple  and  ash 
the  breadth  may  be  made  twice  as  great  as  the  height  of  the  timber,  and 
the  mother  trees  with  lighter  seeds,  like  spruce  and  pine,  or  birch  and 
elm,  may  be  able  to  cover  strips  of  a  breadth  of  3  or  4  and  even  8  times 
their  height.  But  such  broad  strips  are  hazardous,  since  with  insuffi- 
cient seed  fall,  or  fail  years  in  the  seed,  the  strip  may  remain  exposed 
to  sun  and  wind  for  several  years  without  a  good  cover  and  deteriorate. 
It  is  safer,  therefore,  to  make  the  strips  no  broader  than  just  the  height 
of  the  neighboring  timber,  in  which  case  not  only  has  the  seed  better 
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chance  of  covering  the  gronndy  but  the  soQ  and  seedlingB  hare  mc^ 
protection  from  the  mother  crop.  In  hilly  country  the  strips  most  in*- 
be  made  in  the  direction  of  the  slope,  for  the  water  would  wash  out  $•  ^ 
and  seed. 

Every  year,  then,  or  from  time  to  time,  a  new  strip  is  to  be  cleared  ari*: 
^^  regenerated."  But  if  the  first  strip  faUed  to  cover  itself  satisfactori :; . 
the  operation  is  stopped,  for  it  would  be  unwise  to  remove  the  seed  tn^-- 
further  by  an  additional  clearing.    Accordingly,  this  method  should  k 
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Fi(».  13.— Showing'  plan  of  grou])  Hystem  in  regenerating  a  forest  crop.  1,  2,  3,  4,  Bucee«< 
8iv««  jrroups  of  y»)ung  timber,  1  bt*ing  the  oldest,  4  the  youngest,  Sold  timber;  a,  wind 
mantle,  specially  managetl  to  Hecur©  prote<;tion. 

used  only  where  the  kinds  composing  the  mother  crop  are  frequent  and 
abundant  seeders  and  give  assurance  of  reseeding  the  strips  quickly 
and  successfully. 

The  other  two  methods  have  greater  chances  of  success  in  that  they 
preserve  the  soil  conditions  more  surely,  and  there  is  more  assurance  of 
seeding  from  the  neighboring  trees  on  all  sides. 

The  selection  method^  by  which  single  trees  are  taken  out  all  over  the 
forest,  is  the  same  as  has  been  practiced  by  the  farmer  and  lumberman 
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hitherto,  only  they  have  forgotten  to  look  after  the  young  crop.  Millions 
of  seed  may  fall  to  the  ground  and  germinate,  but  perish  from  the  exces- 
sive shade  of  the  mother  trees.  If  we  wish  to  be  successful  in  estab- 
lishing a  new  crop,  it  will  be  necessary  to  be  ready  with  the  ax  all  the 
time  and  give  light  as  needed  by  the  young  crop.  The  openings  made 
by  taking  out  single  trees  are  so  small  that  there  is  great  danger  of  the 
young  crop  being  lost,  or  at  least  Impeded  in  its  development,  because 
it  is  impracticable  to  come  in  time  to  its  relief  with  the  ax. 

The  best  method,  therefore,  in  all  respects,  is  the  ^^  group  method^^ 
which  not  only  secures  continuous  soil  cover,  chances  for  full  seeding 
and  more  satisfactory  light  conditions,  but  requires  less  careful  atten- 
tion, or  at  least  permits  more  freedom  of  movement  and  adaptation  to 
local  conditions  (fig.  13). 

It  is  especially  adapted  to  mixed  wootls,  as  it  permits  securing  for  each 
species  the  most  desirable  light  conditions  by  making  the  openings  larger 
or  smaller,  according  as  the  species  we  wish  to  favor  in  a  particular  group 
demand  more  or  less  shade.  Further,  when  different  species  are  ripe 
for  regeneration  at  different  times,  this  plan  makes  it  possible  to  take 
them  in  hand  as  needed.  Again,  we  can  begin  with  one  group  or  we  can 
take  in  hand  several  groups  simultaneously,  as  may  be  desurable  and 
practicable. 

We  start  our  groups  of  new  crop  either  where  a  young  growth  is 
already  on  the  ground,  enlarging  around  it,  or  where  old  timber  has 
reached  its  highest  usefulness  and  should  be  cut  in  order  that  we  may 
not  lose  the  larger  growth  which  young  trees  would  make;  or  else  we 
choose  a  place  which  is  but  poorly  stocked,  where,  if  it  is  not  regener- 
ated, the  soil  is  likely  to  deteriorate  further.  The  choice  is  affected 
further  by  the  consideration  that  dry  situations  should  be  taken  in  hand 
earlier  than  those  in  which  the  soil  and  site  are  more  favorable,  and 
that  some  species  reach  maturity  and  highest  use  value  earlier  than 
others  and  should  therefore  be  reproduced  earlier.  In  short,  we  begin 
the  regeneration  when  and  where  the  necessity  for  it  exists,  or  where 
the  young  crop  has  the  best  chance  to  start  most  satisfactorily  with  the 
least  artificial  aid.  Of  course,  advantage  should  be  taken  of  the  occur- 
rence of  seed  years,  which  come  at  different  intervals  with  different 
species. 

If  we  begin  with  a  group  of  young  growth  already  on  the  ground, 
our  plan  is  to  remove  gradually  the  old  trees  standing  over  them  when 
no  longer  required  for  shade,  and  then  to  cut  away  the  adjoining  old 
growth  and  enlarge  the  opening  in  successive  narrow  bands  around 
the  young  growth.  When  the  first  band  has  seeded  itself  satisfac- 
torily, and  the  young  growth  has  come  to  require  more  light  (which 
may  take  several  years),  we  remove  another  band  around  it,  and  thus 
the  regeneration  progresses.  Where  no  young  growth  already  exists, 
of  course  the  first  opening  is  mivde  to  afford  a  start,  and  afterwards  the 
enlargement  follows  as  occasion  requires, 
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SIZE  OF  OPENINGS. 

The  size  of  the  openings  and  the  rapidity  with  which  they  should  be 
enlarged  vary,  of  coarse,  with  local  conditions  and  the  species  which  is 
to  be  favored,  the  light-needing  species  requiring  larger  openings  and 
quicker  light  additions  than  the  shade-enduring.  It  is  difficult  to  give 
any  rules,  since  the  modifications  due  to  local  conditions  are  so  mani- 
fold, requiring  observation  and  judgment.  Caution  in  not  opening  too 
much  at  a  time  and  too  quickly  may  avoid  failure  in  securing  good  stands. 

In  general,  the  first  openings  may  contain  from  one-fourth  to  one-half 
an  acre  or  more,  and  the  gradual  enlarging  may  progress  by  clearing 
bands  of  a  breadth  not  to  exceed  the  height  of  the  surrounding  timber. 

The  time  of  the  year  when  the  cutting  is  to  be  done  is  naturally  in 
winter,  when  the  farmer  has  the  most  leisure,  and  when  the  wood  sea- 
sons best  after  felling  and  is  also  most  readily  moved.  Since  it  is 
exx>ected  that  the  seed  fallen  in  the  autumn  will  sprout  in  the  spring, 
all  wood  should,  of  course,  be  removed  from  the  seed  ground. 

The  first  opening,  as  well  as  the  enlargement  of  the  groups,  should 
not  be  made  at  once,  but  by  gradual  thinning  out,  if  the  soil  is  not  in 
good  condition  to  receive  and  germinate  the  seed  and  it  is  impractica- 
ble to  put  it  in  such  condition  by  artificial  means — hoeing  or  plowing. 

It  is,  of  course,  quite  practicable — nay,  sometimes  very  desirable — to 
prepare  the  soil  for  the  reception  and  germination  of  the  seed.  Where 
undesirable  undergrowth  has  started,  it  should  be  cut  out,  and  where 
the  soil  is  deteriorated  with  weed  growth  or  compacted  by  the  tramping 
of  cattle,  it  should  be  hoed  or  otherwise  scarified,  so  that  the  seed  may 
find  favorable  conditions.  To  let  pigs  do  the  plowing  and  the  covering 
of  acorns  is  not  an  uncommon  practice  abroad. 

It  is  also  quite  proper,  if  the  reproduction  from  the  seed  of  the  sur- 
rounding mother  trees  does  not  progress  satisfactorily,  to  assist,  when 
an  opportunity  is  afforded,  by  planting  such  desirable  species  as  were 
or  were  not  in  the  composition  of  the  original  crop. 

It  may  require  ten,  twenty,  or  forty  years  or  more  to  secure  the  repro- 
duction of  a  wood  lot  in  this  way.  A  new  growth,  denser  and  better 
than  the  old,  with  timber  of  varying  age,  will  be  the  result.  The  prog- 
ress of  the  regeneration  in  groups  is  shown  on  the  accompanying  plan, 
the  different  shadings  showing  the  successive  additions  of  young  crop, 
the  darkest  denoting  the  oldest  parts,  first  regenerated.  If  we  should 
make  a  section  through  any  one  of  the  groups,  this,  ideally  represented, 
would  be  like  figure  14,  the  old  growth  on  the  outside,  the  youngest 
new  crop  adjoining  it,  and  tiers  of  older  growths  of  varying  height 
toward  the  center  of  the  group. 

\  WIND  MANTLE. 

On  the  plan  there  will  be  noted  a  strip  specially  shaded,  surrounding 
the  entire  plat  (fig.  13,  a),  representing  a  strip  of  timber  which  should 
surround  the  farmer's  wood  lot,  and  which  he  should  keep  as  dense  as 
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possible,  especially  favoring  undergrowth.  This  part,  if  practicable, 
should  be  kept  reproduced  aa  coppice  or  by  the  method  of  nelection, 
i.  c,  by  takiu{^  out  trees  here  and  there.  When  gaps  are  made,  they 
should  be  Qlle4l,  if  possible,  by  introducing  shade-enduring  kinds,  which, 
like  the  spruces  and  firs  and  beech,  retain  their  branches  down  to  the 
foot  for  a  long  time.  This  mantle  is  intended  to  protect  the  interior 
against  the  drying  iufluence  of  winds,  which  are  bound  to  enter  the 
small  wood  lot  and  deteriorate  the  soil.  The  smaller  the  lot,  the  more 
necessary  and  desirable  it  is  to  maintain  such  a  protective  cover  or 
windbreak. 


E'ra.  14.— Apiieannoe  uf  rsgeoentloii  ti;  gmup  mslhod, 
COI'PICE. 

Hesides  reproducing  a  wood  crop  from  the  seed  of  mother  trees  or  by 
I'hmting,  there  is  another  reproduction  possible  by  sprouts  from  the 
stump.  This,  to  be  sure,  can  be  done  only  with  broad-leafed  species, 
since  conifers,  with  but  few  exceptions,  do  not  sprout  from  the  stump. 
When  a  wood  lot  is  cut  over  and  over  again,  the  reproduction  taking 
place  by  such  sprouts  we  call  coppice. 

Most  wooded  areas  iu  theEaateru  States  have  been  so  cut  that  repro- 
duction from  seed  could  not  take  place,  and  hence  we  have  large  areas 
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of  coppice,  with  very  few  seedling  trees  interspersed.  As  we  have  ^^n 
in  the  chapter  on  "How  trees  grow,''  the  sprouts  do  not  develop  into 
as  good  trees  as  the  seedlings.  They  grow  faster,  to  be  sure,  iu  ih- 
beginning,  but  do  not  grow  as  tall  and  are  apt  to  be  shorter  lived. 

For  the  production  of  firewood,  fence,  and  post  material,  coppice  man 
agement  may  sufllce,  but  not  for  dimension  timber.  And  even  to  kinrj 
the  coppice  in  good  reproductive  condition,  care  should  be  taken  t< 
secure  a  certain  proportion  of  seedling  trees,  since  the  old  stumps,  aftd 
rei)eated  cutting,  fail  to  sprout  and  die  out. 

Soil  and  climate  influence  the  success  of  the  coppice ;  shallow  t^4:l  > 
produce  weaker  but  more  numerous  sprouts  and  are  more  readDy  dett 
riorated  by  the  rei)eated  laying  bare  of  the  soil;  a  mild  climate  isiD << 
favorable  to  a  continuance  of  the  reproductive  power  of  the  stump. 

Some  species  sprout  more  readily  than  others;  hence  the  compasitiou 
of  the  crop  will  change,  unless  attention  is  paid  to  it.  In  the  coppii^. 
as  iu  any  other  management  of  a  natural  wood  crop^  a  desirable  com 
position  must  first  be  secured,  which  is  done  by  timely  improvemeLt 
cuttings,  as  described  in  a  previous  section. 

The  best  trees  for  coppice  in  the  northeastern  States  are  the  chr>t- 
nut,  various  oaks,  hickory,  ash,  elm,  maples,  basswood,  and  black  lociM. 
which  are  all  good  sprouters. 

When  cutting  is  done  for  reproduction,  the  time  and  manner  are  tbt 
main  care.  The  best  results  are  probably  obtained,  both  finaneiali:. 
and  with  regard  to  satisfactory  reproduction,  when  the  coppice  is  ( r.r 
between  the  twentieth  and  thirtieth  years.  All  cutting  mast  be  dcme 
in  early  spring  or  in  winter,  avoiding,  however,  days  of  severe  £ro>t 
which  is  apt  to  sever  the  bark  from  the  trunk  and  to  kill  the  cambium 
Gutting  in  summer  kills  the  stump,  as  a  rule.  The  cut  should  be  uia<l^ 
slanting  downward,  and  as  smooth  as  possible,  to  prevent  col]€^ction  oi 
moisture  on  the  stump  and  the  resulting  decay,  and  as  close  as  iws^i'olr 
to  the  ground,  where  the  stump  is  less  exposed  to  injuries,  and  tbe  new 
sprouts,  starting  close  to  the  ground,  may  strike  independent  roots. 

Fail  places  or  gaps  should  be  filled  by  planting.  This  can  be  rea^lily 
done  by  bending  to  the  ground  some  of  the  neighboring  sprouti>,  when  - 
to  3  years  old,  notching,  fastening  them  down  with  a  wooden  hottk  i-r 
a  stone,  and  covering  them  with  soil  a  short  distance  (4  to  6  imbes 
from  the  end.  The  sprout  will  then  strike  root,  and  after  a  year  or  x» 
may  be  severed  from  the  mother  stock  by  a  sharp  cut  (fig.  15). 

For  tbe  recuperation  of  the  crop,  it  is  desirable  to  maintain  a  sui>i'l} 
of  seedling  trees,  which  may  be  secured  either  by  the  natural  seedin^ir  "t 
a  few  mother  trees  of  the  old  crop  which  are  left,  or  by  planting.  Tli:> 
kind  of  management,  coppice  with  seedling  or  standard  trees  inter 
mixed,  if  the  latter  are  left  regularly  and  well  distributed  over  tie 
wood  lot,  leads  to  a  management  called  ''standard  coppice,'*  In  tlii-^ 
it  is  attempted  to  avoid  the  drawbacks  of  the  coppice,  viz,  failure-  to 
produce  dimension  material  and  running  out  of  the  stocks.     The  foriutT 


>l>ject  18,  however,  only  partially  accompliahed,  aa  tlie  trees  grown  with- 
out Hufficient  side  sliading  are  apt  to  produce  branchy  boles  and  hence 
l£:uotty  timber,  besides  iDJoring  the  coppice  by  their  ^ade. 

PLAN  OP  UAKAaBHENT, 

In  order  to  harmonize  the  requirements  of  the  wood  lot  from  a  syM- 
cnltnral  poiat  of  view,  and  the  needs  of  the  farmer  for  wood  suppUes, 
t\ie  cutting  nmst  follow  some  systematic  plan. 

The  improvement  cuttings  need  not,  in  point  of  time,  have  been  made 
all  over  the  lot  before  beginning  the  cuttings  for  regeneration,  provided 
tliey  liave  been  made  in  those  parts  which  are  to  be  regenerated.  Both 
t\»o  cuttings  may  go  on  siroultaneonsly,  and  this  enables  the  farmer  to 
gaugG  the  amount  of  cutting  to  hia  consumption.    According  to  the 
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amount  of  wood  needed,  one  or  more  groaps  may  be  started  at  the  same 
lime.  It  is,  however,  desirable,  for  the  sivke  of  renewing  the  crop 
systematically,  to  arrange  the  groups  in  a  regular  order  over  the  lot. 

4.   HOW  TO  CT7LTIVATB  THE   WOOD   CROP, 

Where  only  firewood  is  desired,  i.  e.,  wood  without  special  form,  size, 
or  quality,  no  attention  to  the  crop  is  necessary,  except  to  insure  that 
it  covers  the  ground  completely.  Nevertheless,  even  in  such  a  crop, 
which  is  usually  managed  as  coppice,'  some  of  the  operations  described 
in  this  chapter  may  prove  advantageous.  Where,  however,  not  only 
tiuautity  but  useful  quality  of  the  crop  is  also  to  be  secured,  the  develop- 
ment of  the  wood  crop  may  he  advantageously  influenced  by  controUiug 
the  supply  of  light  available  to  the  individual  trees. 


'  See  page  36  for  deacription  of  oopploe. 
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It  may  be  proper  to  repeat  here  briefly  what  has  been  explained  iit 
previous  pages  regarding  the  influence  of  light  on  tree  developmenL 

BFFBGT  OP  LIGHT  ON  WOOD  PRODUCTION. 

Dense  shade  preserves  soU  moisture,  the  most  essential  element  for 
wood  production^  a  close  stand  of  suitable  kinds  of  trees  secures  thiii 
shading  and  prevents  the  surface  evaporation  of  soil  moisture,  makin<r 
it  available  for  wood  production.  But  a  close  stand  also  cuts  off  side 
light  and  confines  the  lateral  growing  space,  and  hence  prevents  the 
development  of  side  branches  and  forces  the  growth  energy  of  the  soil 
to  expend  itself  in  height  growth;  the  crown  is  carried  up,  and  long, 
cylindrical  shafts,  clear  of  branches,  are  developed;  a  close  stand  thn$ 
secures  desirable  form  and  quality.  Yet,  since  the  quality  of  wood  pn> 
dnction  or  accretion  (other  things  being  equal)  is  in  direct  proportioD 
to  the  amount  of  foliage  and  the  available  light,  and  since  an  open 
X>osition  promotes  the  development  of  a  larger  crown  and  of  more  foli 
age,  an  open  stand  tends  to  secure  a  larger  amount  of  wood  accretion 
on  each  tree.  On  the  other  hand,  a  tree  grown  in  the  ox>en,  besides 
producing  more  branches,  deposits  a  larger  proportion  of  wood  at  the 
base,  so  that  the  shape  of  the  bole  becomes  more  conical,  a  form  which 
in  sawing  proves  unprofitable;  whereas  a  tree  grown  in  the  dense  ftir 
est  both  lengthens  its  shaft  at  the  ex^iense  of  branch  growth  and  makes 
a  more  even  dex>osit  of  wood  over  the  whole  trunk,  thus  attaining  a  more 
cylindrical  form.  While,  then,  the  total  amount  of  wood  production  per 
acre  may  be  as  large  in  a  close  stand  of  trees  as  in  an  open  one  (within 
limits),  the  distribution  of  this  amount  among  a  larger  or  smaller  num 
ber  of  individual  trees  produces  different  results  in  the  quality  of  the 
crop.  And  since  the  size  of  a  tree  or  log  is  important  in  determining 
its  usefulness  and  value,  the  sooner  the  individual  trees  reach  useful 
size,  without  suffering  in  other  points  of  quality,  the  more  profitable  the 
whole  crop. 

NUMBER  OF  TBEES  FEB  AOBE. 

The  care  of  the  forester,  then,  should  be  to  maintain  the  smallest 
number  of  individuals  on  the  ground  which  will  secure  the  greatest 
amount  of  wood  growth  in  the  most  desirable  form  of  which  the  soil 
and  climate  are  capable,  without  deteriorating  the  soil  conditions.  Be 
tries  to  secure  the  most  advantageous  individual  development  of  sin- 
gle trees  without  suffering  the  disadvantages  resulting  from  too  open 
stand.  The  solution  of  this  problem  requires  the  greatest  skill  and 
judgment,  and  rules  can  hardly  be  formulated  with  precision,  since  for 
every  species  or  combination  of  species  and  conditions  these  rules 
must  be  modified. 

In  a  well-established  young  crop  the  number  of  seedlings  per  acre 
varies  greatly,  from  3,000  to  100,000,  according  to  soil,  Bj^ecies,  and 
the  manner  in  which  it  originated,  whether  planted,  sown,  or  seeded 
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naturally.^    Left  to  themselves,  the  seedlings,  a^  they  develop,  begin  to 
crowd  each  other.    At  first  this  crowding  results  only  in  increasing 
the  height  growth  and  in  preventing  the  spread  and  full  development 
of  side  branches;  by  and  by  the  lower  branches  failing  to  receive  suf- 
cieDt  light  finally  die  and  break  off— the  shaft  *^  clears  itself."   Then  a 
distinct  development  of  definite  crowns  takes  place,  and  after  some 
years  a  difference  of  height  growth  in  different  individuals  becomes 
marked.    Not  a  few  trees  fail  to  reach  the  general  upper  crown  surface, 
and,  being  more  or  less  overtopped,  we  can  readily  classify  them  accord- 
ing to  height  and  development  of  crown,  the  superior  or  "dominating" 
ones  growing  more  and  more  vigorously,  the  inferior  or  *^  dominated" 
trees  falling  more  and  more  behind,  and  finally  dying  for  lack  of  light, 
and  thus  a  natural  reduction  in  numbers,  or  thinning,  takes  place.    This 
natural  thinning  goes  on  with  varying  rates  at  different  ages  cx)ntinu- 
ing  through  the  entire  life  of  the  crop,  so  that,  while  only  4,000  trees 
per  acre  may  be  required  in  the  tenth  year  to  make  a  dense  crown  cover 
or  normally  close  stand,  untouched  by  man,  in  the  fortieth  year  1,200 
would  suffice  to  make  the  same  dense  cover,  in  the  eightieth  year  350 
would  be  a  full  stand,  and  in  the  one  hundredth  not  more  than  250, 
according  to  soil  and  species,  more  or  less.    As  we  can  discern  three 
stages  in  the  development  of  a  single  tree— the  juvenile,  adolescent, 
and  mature — so,  in  the  development  of  a  forest  growth,  we  may  distin- 
guish three  corresponding  stages,  namely,  the  "thicket"  or  brushwood, 
the  "pole- wood"  or  sapling,  and  the  "timber"  stage.    During  the 
thicket  stage,  in  which  the  trees  have  a  bushy  appearance,  allowing 
hardly  any  distinction  of  stem  and  crown,  the  height  growth  is  most 
rapid.    This  period  may  last,  according  to  conditions  and  species,  firom 
5  or  10  to  30  and  even  40  years — longer  on  poor  soils  and  with  shade- 
enduring  species,  shorter  with  light-needing  species  on  good  soils — and, 
while  it  lasts,  it  is  in  the  interest  of  the  wood  grower  to  maintain  the 
close  stand,  which  produces  the  long  shaft,  clear  of  branches,  on  which 
at  a  later  period  the  wood  that  makes  valuable,  clear  timber,  may 
accumulate.    Form  development  is  now  most  important.    The  lower 
branches  are  to  die  and  break  off  before  they  become  too  large.    (See 
illustrations  of  the  progress  of  "  clearing,"  on  pp.  16  and  16.)    With 
hght-needing  species  and  with  deciduous  trees  generally  this  dying  off 
is  accomplished  more  easily  than  with  conifers.    The  spruces  and  even 
the  white  pine  require  very  dense  shading  to  "clear"  the  shaft.     Dur- 
ing this  period  it  is  only  necessary  to  weed  out  the  undesirable  kinds, 
such  2^  trees  infested  by  insect  and  fungus,  shrubs,  sickly,  stunted,  or 
bushy  trees  which  are  apt  to  overtop  and  prevent  the  development  of 
their  better  neighbors.    In  short,  our  attention  is  now  devoted  mainly 
to  improving  the  composition  of  the  crop. 

>If  the  crop  does  not,  at  3  to  5  years  of  age,  shade  the  groand  well,  with  a  complete 
crown  cover,  or  canopy,  it  can  not  be  said  to  be  well  eetftbliahed  and  ahoold  be  tUled 
out  by  planting. 
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WEEDING  AND  GLEANING  THE  CROP. 

This  weeding  or  cleaning  is  easily  done  with  shears  when  the  crop  is 
from  3  to  5  years  old.  Later,  mere  cutting  back  of  the  undesirable  trees 
with  a  knife  or  hatchet  may  be  practiced.  In  well-made  artificial  pl^- 
tations  this  weeding  is  rarely  needed  until  abont  the  eighth  or  teiitli 
year.  But  in  natural  growths  the  young  crop  is  sometimes  so  dense 
as  to  inordinately  interfere  with  the  development  of  the  iiiclividaal 
trees.  The  stems  then  remain  so  slender  that  there  is  danger  of  their 
being  bent  or  broken  by  storm  or  snow  when  the  growth  is  thinned  ont 
later.  In  such  cases  timely  thinning  is  indicated  to  stimulate  more 
rapid  development  of  the  rest  of  the  crop.  This  can  be  done  mikSt 
cheaply  by  cutting  swaths  or  lanes  one  yard  wide  and  as  far  apart 
through  the  crop,  leaving  6trix)s  standing.  The  outer  trees  of  the  strip, 
at  least,  will  then  shoot  ahead  and  become  the  main  crop.  These  weed- 
ing or  Improvement  cuttings,  which  must  be  made  gradually  and  be 
repeated  every  two  or  tliree  years,  are  best  performed  during  the  sum- 
mer months,  or  in  August  and  September,  when  it  is  easy  to  judge  what 
should  be  taken  out. 

METHODS  OF  THINNING. 

During  the  "thicket''  stage,  then,  w*hich  may  last  from  10  to  25  and 
more  years,  the  crop  is  gradually  brought  into  proper  ix)mposition  and 
condition.  When  the  "pole- wood''  stage  is  reached,  most  of  the  sap- 
lings being  now  from  3  to  6  inches  in  diameter  and  from  15  to  25  feet 
in  height,  the  variation  in  sizes  and  in  appearance  becomes  more  and 
more  marked.  Some  of  the  taller  trees  begin  to  show  a  long,  clear 
shaft  and  a  definite  crown.  The  trees  can  be  more  or  less  readilv 
classified  into  height  and  size  classes.  The  rate  at  which  the  height 
growth  has  progressed  begins  to  fall  ott"  and  diameter  growth  increases. 
Now  comes  the  time  when  attention  must  be  given  to  increasing  tliis 
diameter  growth  by  reducing  the  number  of  individuals  and  thus  having 
all  the  wood  which  the  soil  can  produce  deposited  on  fewer  indi^idual& 
This  is  done  by  judicious  and  often  repeated  thinning,  taking  out  some 
of  the  trees  and  thereby  giving  more  light  and  increasing  the  foliage  of 
those  remaining  5  and  as  the  crowns  expand,  so  do  the  trunks  increa^j^e 
their  diameter  in  direct  proportion.  These  thinnings  must,  however, 
be  made  cautiously  lest  at  the  same  time  the  soil  is  exposed  too  much, 
or  the  branch  growth  of  those  trees  which  are  to  become  timber  wood 
is  too  much  stimulated.  So  varying  are  the  conditions  to  be  considered, 
according  to  soil,  site,  species,  and  development  of  the  crop,  that  it  is 
well-nigh  impossible,  without  a  long  and  detailed  discussion,  to  lay 
down  rules  for  the  proper  procedure.  In  addition  the  opinions  of  author- 
ities differ  largely  both  as  to  manner  and  degree  of  thinning,  the  old 
school  advising  moderate^  and  the  new  school  severer  thinnings. 
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For  the  farmer,  who  can  give  personal  attention  to  detail  and  whose 
object  is  to  grow  a  variety  of  sizes  and  kinds  of  wood,  the  following 
general  method  may  ][>erhap8  be  most  useful: 

First  determine  which  trees  are  to  be  treated  as  the  main  crop  or 
"final  harvest"  crop.  For  this  300  to  500  trees  per  acre  of  the  best 
grown  and  most  useful  kinds  may  be  selected,  which  should  be  dis- 
tributed as  uniformly  as  possible  over  the  acre.  These,  then — or  as 
many  as  may  live  till  the  final  harvest — are  destined  to  grow  into 
timber  and  are  to  form  the  special  favorites  as  much  as  possible.  They 
may  at  first  be  marked  to  insure  recognition;  later  on  they  will  be 
readily  distinguished  by  their  superior  development.  The  rest,  which 
we  will  call  the  "subordinate"  crop,  is  then  to  serve  merely  as  filler^ 
nurse,  and  soil  cover. 

WHAT  TREES  TO  REMOVE. 

It  is  now  necessary,  by  careful  observation  of  the  surroundings  of 
each  of  the  "final  harvest"  crop  trees,  or  "superiors,"  as  we  may  call 
them,  to  determine  what  trees  of  the  "subordinate"  crop  trees,  or 
"inferiors,"  must  be  removed.  All  nurse  trees  that  threaten  to  overtop 
the  superiors  must  either  be  cut  out  or  cut  back  and  topped,  if  that  is 
practicable,  so  that  the  crown  of  the  superiors  can  develop  freely. 
Those  that  are  only  narrowing  in  the  superiors  from  the  side,  without 
preventing  their  free  top  development,  need  not  be  interfered  with, 
especially  while  they  are  still  useful  in  preventing  the  formation  and 
spreading  of  side  branches  on  the  superiors.  As  soon  as  the  latter 
have  fully  cleared  their  shafts,  these  crowding  inferiors  must  be  removed. 
Care  must  be  taken,  however,  not  to  remove  too  many  at  a  time,  thus 
opening  the  crown  cover  too  severely  and  thereby  exposing  the  soil  to 
the  drying  influence  of  the  sun.  Gradually,  as  the  crowns  of  inferiors 
standing  farther  away  begin  to  interfere  with  those  of  the  superiors, 
the  inferiors  are  removed,  and  thus  the  full  effect  of  the  light  is  secured 
in  the  accretion  of  the  main  harvest  crop;  at  the  same  time  the  branch 
growth  has  been  prevented  and  the  soil  has  been  kept  shaded.  Mean- 
while thinnings  may  also  be  made  in  the  subordinate  crop,  in  order  to 
secure  also  the  most  material  from  this  part  of  the  crop.  This  is  done 
by  cutting  out  all  trees  that  threaten  to  be  killed  by  their  neighbors. 
In  this  way  many  a  useful  stick  is  saved  and  the  dead  material,  only 
good  for  firewood,  lessened.  It  is  evident  that  trees  which  in  the  strug- 
gle for  existence  have  fallen  behind,  so  as  to  be  overtopped  by  their 
neighbors,  can  not,  either  by  their  presence  or  by  their  removal,  influ- 
ence the  remaining  growth.  They  are  removed  only  in  order  to  utilize 
their  wood  before  it  decays. 

It  may  be  well  to  remark  again  that  an  undergrowth  of  woody  plants 
interferes  in  no  way  with  the  development  of  the  main  crop,  but,  on  the 
contrary,  aids  by  its  shade  in  preserving  favorable  moisture  conditions. 
Its  existence,  however,  shows  in  most  cases  that  the  crown  cover  is  not 
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as  dense  as  it  should  be,  and  hence  that  thinning  is  not  required. 
Grass  and  weed  growth,  on  the  other  hand,  is  emphatically  disadvan- 
tageoas  and  shows  that  the  crown  cover  is  daugeroasly  open. 

The  answer  to  the  three  questions.  When  to  begin  the  thinnings, 
How  severely  to  thin,  and  How  often  to  repeat  the  operation,  must 
always  dex>end  upon  the  varying  appearance  of  the  growth  and  the 
necessities  in  each  case.  The  first  necessity  for  interference  may  arise 
with  light- needing  species  as  early  as  the  twelfth  or  fifteenth  year;  with 
shade-enduring,  not  before  the  twentieth  or  twenty-fifth  year.  The 
necessary  severity  of  the  thinning  and  the  repetition  are  somewhat 
interdependent.  It  is  better  to  thin  carefully  and  repeat  the  operation 
oftener  than  to  open  up  so  severely  at  once  as  to  jeopardize  the  soil 
conditions.  Especially  in  younger  growths  and  on  poorer  soil,  it  is 
best  never  to  open  a  continuous  crown  cover  so  that  it  could  not  close 
up  again  within  3  to  5  years;  rather  rei>eat  the  operation  oftener. 
Later,  when  the  trees  have  attained  heights  of  50  to  60  feet  and  dear 
boles  (which  may  be  in  40  to  50  years,  according  to  soil  and  kind)  the 
thinning  may  be  more  severe,  so  as  to  require  rex>etition  only  every 
6  to  10  years. 

The  condition  of  the  crown  cover,  then,  is  the  criterion  which  directs 
the  ax.  As  soon  as  the  crowns  again  touch  or  interlace,  the  time  has 
arrived  to  thin  again.  In  mixed  growths  it  must  not  be  overlooked 
that  light-needing  species  must  be  specially  protected  against  shadier 
neighbors.  Shade- enduring  trees,  such  as  the  spruces,  beech,  sugar 
maple,  and  hickories,  bear  overtopping  for  a  time  and  will  then  grow  vig- 
orously when  more  light  is  given,  while  light-needing  species,  like  the 
pines,  larch,  oaks,  and  ash,  when  once  suppressed,  may  never  be  able  to 
recover. 

Particular  attention  is  called  to  the  necessity  of  leaving  a  rather 
denser  <<wind  mantle"  all  around  small  groves.  In  this  part  of  the 
grove  the  thinning  must  be  less  severe,  unless  coniferous  trees  on  the 
outside  can  be  encouraged  by  severe  thinning  to  hold  their  branches 
low  down,  thus  increasing  their  value  as  windbreaks. 

The  thinnings,  then,  while  giving  to  the  << final  harvest"  crop  all  the 
advantage  of  light  for  promoting  its  rapid  development  into  service- 
able timber  size,  furnish  also  better  material  from  the  subordinate  crop. 
At  60  to  70  years  of  age  the  latter  may  have  been  entirely  removed  and 
only  the  originally  selected  "superiors"  remain  on  the  ground,  or  as 
many  of  them  as  have  not  died  and  been  removed;  250  to  400  of  these 
per  acre  will  make  a  perfect  stand  of  most  valuable  form  and  size,  ready 
for  the  final  harvest,  which  should  be  made  as  indicated  in  the  preceding 
chapter. 
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5.— THE  BELATION  OF  F0BB8T8  TO  TARMB. 

That  all  things  in  nature  are  related  to  each  other  and  interde- 
pendent is  a  common  saying,  a  fact  doubted  by  nobody,  yet  often 
forgotten  or  neglected  in  practical  life.  The  reason  is  partly  indiffer- 
ence and  partly  ignorance  as  to  the  actaal  nature  of  the  relationship; 
hence  we  suffer,  deservedly  or  not. 

The  farmer's  business,  more  than  any  other,  perhaps,  depends  for 
its  success  upon  a  true  estimate  of  and  careful  regard  for  this  inter- 
relation. He  adapts  his  crop  to  the  nature  of  the  soil,  the  manner 
of  its  cultivation  to  the  changes  of  the  seasons,  and  altogether  he 
shapes  conditions  and  places  them  in  their  proper  relations  to  each 
other  and  adapts  himself  to  them. 

Soil,  moisture,  and  heat  are  the  three  factors  which,  if  properly 
related  and  utilized,  combine  to  produce  his  crops.  In  some  direc- 
tions he  can  control  these  factors  more  or  less  readily;  in  others  they 
are  withdrawn  from  his  immediate  influence,  and  he  is  seemingly 
helpless.  He  can  maintain  the  fertility  of  the  soil  by  manuring,  by 
proper  rotation  of  crops,  and  by  deep  culture;  he  can  remove  surplus 
moisture  by  ditching  and  draining;  he  can,  by  irrigation  systems, 
bring  water  to  his  crops,  and  by  timely  cultivation  prevent  excessive 
evaporation,  thereby  rendering  more  water  available  to  the  crop; 
but  he  can  not  control  the  rainfall  nor  the  temperature  changes  of 
the  seasons.  Recent  attempts  to  control  the  rainfall  by  direct  means 
exhibit  one  of  the  greatest  follies  and  misconceptions  of  natural 
forces  we  have  witnessed  during  this  age.  Nevertheless,  by  indirect 
means  the  farmer  has  it  in  his  power  to  exercise  much  greater  control 
over  these  forces  than  he  has  attempted  hitherto.  He  can  prevent  or 
reduce  the  unfavorable  effects  of  temperature  changes;  he  can  increase 
the  available  water  supplies,  and  prevent  the  evil  effects  of  excessive 
rainfall;  he  can  so  manage  the  waters  which  fall  as  to  get  the  most 
benefit  from  them  and  avoid  the  harm  which  they  are  able  to  inflict. 

Before  attempting  to  control  the  rainfall  itself  by  artifice,  we  should 
study  how  to  secure  the  best  use  of  that  which  falls,  as  it  comes  within 
reach  of  human  agencies  and  becomes  available  by  natural  causes. 

IIow  poorly  we  understand  the  use  of  these  water  supplies  is  evi- 
denced yearly  by  destructive  freshets  and  floods,  with  the  accompany- 
ing washing  of  soil,  followed  by  droughts,  low  waters,  and  deteriora- 
tion of  agricultural  lands.  It  is  claimed  that  annually  in  the  United 
States  about  200  square  miles  of  fertile  soil  are  washed  into  brooks 
and  rivers,  a  loss  of  soil  capital  which  can  not  be  repaired  for  centu- 
ries. At  the  same  time  millions  of  dollars  are  appropriated  yearly  in 
the  river  and  harbor  bills  to  dig  out  the  lost  farms  from  the  rivers,  and 
many  thousands  of  dollars'  worth  of  crops  and  other  prox)erty  are 
destroyed  by  floods  and  overflows;  not  to  count  the  large  loss  from 
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droughts  which  this  country  saifers  yearly  in  one  part  or  the  other, 
and  which,  undoubtedly,  could  be  largely  avoided,  if  we  knew  how  to 
manage  the  available  water  supplies. 

The  regulation,  proper  distribution,  and  utilization  of  the  rain 
waters  in  humid  as  well  as  in  arid  regions — water  management — ^is  to 
be  the  great  problem  of  successful  agriculture  in  the  future. 

One  of  tlie  most  powerful  means  for  such  water  management  lies  in 
the  proper  distribution  and  maintenance  of  forest  areas.  Nay,  we 
can  say  that  the  most  successful  water  management  is  not  possible 
without  forest  management. 

THE  FOREST  WATERS  THE  FARM. 

Whether  forests  increase  the  amount  of  precipitation  within  or  near 
their  limits  is  still  an  open  question,  although  there  are  indications 
that  under  certain  conditions  large,  dense  forest  areas  may  have  such 
an  effect.  At  any  rate,  the  water  transpired  by  the  foliage  is  certain, 
in  some  degree,  to  increase  the  relative  humidity  near  the  forest,  and 
thereby  increase  directly  or  indirectly  the  water  supplies  in  its  neigh- 
borhood. This  much  we  can  assert,  also,  that  while  extended  plains 
and  fields,  heated  by  the  sun,  and  hence  giving  rise  to  warm  currents 
of  air,  have  the  tendency  to  prevent  condensation  of  the  passing 
moisture-bearing  currents,  forest  areas,  with  their  cooler,  moist.er  air 
strata,  do  not  have  such  a  tendency,  and  local  showers  may  therefore 
become  more  frequent  in  their  neighborhood.  But,  though  no  increase 
in  the  amount  of  rainfall  may  be  secured  by  forest  areas,  the  availa- 
bility of  whatever  falls  is  increased  for  the  locality  by  a  well-kept  and 
properly  located  forest  growth.  The  foliage,  twigs,  and  branches  break 
the  fall  of  the  raindrops,  and  so  does  the  litter  of  the  forest  floor,  hence 
the  soil  under  this  cover  is  not  compacted  as  in  the  open  field,  but 
kept  loose  and  granular,  so  that  the  water  can  readily  penetrate  and 
percolate;  the  water  thus  reaches  the  ground  more  slowly,  dripping 
gradually  from  the  leaves,  branches,  and  trunks,  and  allowing  more 
time  for  it  to  sink  into  the  soil.  This  percolation  is  also  made  easier 
bj^  the  channels  along  the  many  roots.  Similarly,  on  account  of  the 
open  structure  of  the  soil  and  the  slower  melting  of  the  snow  under 
a  forest  cover  in  spring,  where  it  lies  a  fortnight  to  a  month  longer 
than  in  exposed  positions  and  melts  with  less  waste  from  evaporation, 
the  snow  waters  more  fully  penetrate  the  ground.  Again,  more  snow 
is  caught  and  preserved  under  the  forest  cover  than  on  the  wind-swept 
fields  and  i^rairies. 

All  these  conditions  operate  together,  with  the  result  that  larger 
amounts  of  the  water  sink  into  the  forest  soil  and  to  greater  depths 
than  in  open  fields.  This  moisture  is  conserved  because  of  the  reduced 
evaporation  in  the  cool  and  still  forest  air,  being  protected  from  the 
two  great  moisture-dissipating  agents,  sun  and  wind.  By  these  con- 
ditions alone  the  water  supplies  available  in  the  soil  are, increased  from 
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50  to  60  per  cent  over  those  available  on  the  open  field.  Owing  to 
these  two  causes,  then — increased  percolation  and  decreased  evapora- 
tion— larger  amounts  of  moisture  become  available  to  feed  the  springs 
and  subsoil  waters,  and  these  become  finally  available  to  the  fann,  if 
the  forest  is  located  at  a  higher  elevation  than  the  field.  The  great 
importance  of  the  subsoil  water  especially  and  the  influence  of  forest 
areas  upon  it  has  so  far  received  too  little  attention  and  appreciation. 
It  is  the  subsoil  water  that  is  capable  of  supplying  the  needed  moisture 
in  times  of  drought. 

THE  FOREST  TEMPERS  THE  FARM. 

Another  method  by  which  a  forest  belt  becomes  a  conservator  of 
moisture  lies  in  its  wind-breaking  capacity,  by  which  both  velocity  and 
temperature  of  winds  are  modified  and  evaporation  from  the  fields 
to  the  leeward  is  reduced. 

On  the  prairie,  wind  swept  every  day  and  every  hour,  the  farmer 
has  learned  to  plant  a  wind-break  around  his  buildings  and  orchards, 
often  only  a  single  row  of  trees,  and  finds  even  that  a  desirable  shelter, 
tempering  both  the  hot  winds  of  summer  and  the  cold  blasts  of  win- 
ter. The  fields  he  usually  leaves  unprotected;  yet  a  wind-break 
around  his  crops  to  the  windward  would  bring  him  increased  yield, 
and  a  timber  belt  would  act  still  more  effectively.  Says  a  farmer 
from  Illinois: 

My  experience  is  that  now  in  cold  and  stormy  winters  fields  protected  by  tim- 
ber belts  yield  full  crops,  while  fields  not  protected  yield  only  one-third  of  a  crop. 
Twenty-five  or  thirty  years  ago  we  never  had  any  wheat  killed  by  winter  frost, 
and  every  year  we  had  a  full  crop  of  peaches,  which  is  now  very  rare.  At  that 
time  we  had  plenty  of  timber  aronnd  our  fields  and  orchards,  now  cleared  away. 

Not  only  is  the  temperature  of  the  winds  modified  by  passing  over 
and  through  the  shaded  and  cooler  spaces  of  protecting  timber  belts 
disposed  toward  the  windward  and  alternating  with  the  fields,  but 
their  velocity  is  broken  and  moderated,  and  since  with  reduced 
velocity  the  evaporative  power  of  the  winds  is  very  greatly  reduced, 
so  more  water  is  left  available  for  crops.  Every  foot  in  height  of 
a  forest  growth  will  protect  1  rod  in  distance,  and  several  belts  in 
succession  would  probably  greatly  increase  the  effective  distance. 
By  preventing  deep  freezing  of  the  soil  the  winter  cold  is  not  so 
much  prolonged,  and  the  frequent  fogs  and  mists  that  hover  near 
forest  areas  prevent  many  frosts.  That  stock  will  thrive  better  where 
it  can  find  protection  from  the  cold  blasts  of  winter  and  from  the 
heat  of  the  sun  in  summer  is  a  well-established  fact. 

THE  FOREST  PROTECTS  THE  FARM. 

On  the  sandy  plains,  where  the  winds  are  apt  to  blow  the  sand, 
shifting  it  hither  and  thither,  a  forest  belt  to  the  windward  is  the 
only  means  to  keep  the  farm  protected. 
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In  th<)  moTintain  ^nd  hill  ooantry  the  farms  are  apt  to  suffer  from 
heavy  rains  washing  away  the  soil.  Where  the  tops  and  slopes  are 
bared  of  their  forest  cover,  the  litter  of  the  forest  floor  burnt  up, 
the  soil  trampled  and  compacted  by  cattle  and  by  the  patter  of  the 
raindrops,  the  water  can  not  x>enetrate  the  soil  readily,  but  is  car- 
ried off  superflcially,  especially  when  the  soil  is  of  clay  and  naturally 
compact.  As  a  result  the  waters,  rushing  over  the  surface  down  the 
hill,  run  together  in  rivulets  and  streams  and  acquire  such  a  force  as 
to  be  able  to  move  loose  particles  and  even  stones;  the  ground  be- 
comes furrowed  with  gullies  and  runs;  the  fertile  soil  is  washed 
away;  the  fields  below  are  covered  with  silt;  the  roads  are  damaged; 
the  water  courses  tear  their  banks,  and  later  run  dry  because  the 
waters  that  should  feed  them  by  subterranean  channels  have  been 
carried  away  in  the  flood. 

The  forest  cover  on  the  hilltops  and  steep  hillsides  which  are  not 
fit  for  cultivation  prevents  this  erosive  action  of  the  waters  by  the 
same  influence  by  which  it  increases  available  water  supplies.  The 
important  effects  of  a  forest  cover,  then,  are  retention  of  larger  quan- 
tities of  water  and  carrying  them  off  under  ground  and  gi\ing  them 
up  gradually,  thus  extending  the  time  of  their  usef  alness  and  pre- 
venting their  destructive  action. 

In  order  to  be  thoroughly  effective,  the  forest  growth  must  be  dense, 
and,  especially,  the  forest  floor  must  not  be  robbed  of  its  accumula- 
tions of  foliage,  surface  mulch  and  litter,  or  its  underbrush  by  fire, 
nor  must  it  be  compacted  by  the  trampling  of  cattle. 

On  the  gentler  slopes,  which  are  devoted  to  cultivation,  methods 
of  underdraining,  such  as  horizontal  ditches  partly  filled  with  stones 
and  covered  with  soil,  terracing,  and  contour  plowing,  deep  cultiva- 
tion, sodding,  and  proper  rotation  of  crops,  must  be  employed  to  pre- 
vent damage  from  surface  waters. 

THE   FOREST  SUPPLIES  THE   FARM  WITH  USEFUL  MATERIAL. 

All  the  benefits  derived  from  the  favorable  influence  of  forest  belts 
upon  water  conditions  can  be  had  without  losing  any  of  the  useful 
material  that  the  forest  produces.  The  forest  grows  to  }ye  cut  and  to 
be  utilized;  it  is  a  crop  to  be  harvested.  It  is  a  crop  which,  if  prop- 
erly managed,  does  not  need  to  be  replanted;  it  reproduces  itself. 

When  once  established,  the  ax,  if  properly  guided  by  skillful  hands, 
is  the  only  tool  necessary  to  cultivate  it  and  to  reproduce  it.  There 
is  no  necessity  of  planting  unless  the  wood  lot  has  been  mismanaged. 

The  wood  lot,  then,  if  properly  managed,  is  not  only  the  guardian 
of  the  farm,  but  it  is  the  savings  bank  from  which  fair  interest  can 
be  annually  drawn,  utilizing  for  the  purpose  the  poorest  part  of  the 
farm.  Nor  does  the  wood  lot  require  much  attention ;  it  is  to  the  farm 
what  the  workbasket  is  to  the  good  housewife — a  means  with  which  to 
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improve  the  odds  and  ends  of  time,  especially  during  tiie  winter,  when 
other  farm  business  is  at  a  standstill. 

It  may  be  added  that  the  material  which  the  farmer  can  secure 
from  the  wood  lot,  besides  the  other  advantages  recited  above,  is  of 
far  greater  importance  and  value  than  is  generally  admitted. 

On  a  well-regulated  farm  of  160  acres,  with  its  4  miles  and  more  of 
fencing  and  with  its  wood  fires  in  range  and  stove,  at  least  25  cords 
of  wood  are  required  annually,  besides  material  for  repair  of  build- 
ings, or  altogether  the  annual  product  of  probably  40  to  50  acres  of 
well-stocked  forest  is  needed.  The  product  may  represent,  according 
to  location,  an  actual  stumpage  value  of  from  II  to  $3  per  acre,  a  sure 
crop  coming  every  year  without  regard  to  weather,  without  trouble 
and  work,  and  raised  on  the  poorest  part  of  the  farm.  It  is  question- 
able whether  such  net  results  could  be  secured  with  the  same  steadi- 
ness from  any  other  crop.  Nor  must  it  be  overlooked  that  the  work 
in  harvesting  this  crop  falls  into  a  time  when  little  else  could  be  done. 

Wire  fences  and  coal  fires  are,  no  doubt,  good  substitutes,  but  they 
require  ready  cash,  and  often  the  distance  of  haulage  makes  them 
rather  expensive.  Presently,  too,  when  the  virgin  woods  have  been 
still  further  culled  of  their  valuable  stores,  the  farmer  who  has  pre- 
served a  sufficiently  large  and  well-tended  wood  lot  will  be  able  to 
derive  a  comfortable  money  revenue  from  it  by  supplying  the  market 
with  wood  of  various  kinds  and  sizes.  The  Grerman  State  forests,  with 
their  complicated  administrations,  which  eat  up  4  per  cent  of  the 
gross  income,  yield,  with  prices  of  wood  about  the  same  as  in  our 
country,  an  annual  net  revenue  of  from  tl  to  $4  and  more  per  acre. 
Why  should  not  the  farmer,  who  does  not  pay  salaries  to  managers, 
overseers,  and  forest  guards,  make  at  least  as  much  money  out  of  this 
crop  when  he  is  within  reach  of  a  market? 

With  varying  conditions  the  methods  would  of  course  vary.  In 
a  general  way,  if  he  happens  to  have  a  virgin  gi-owth  of  mixed  woods, 
the  fii*st  care  would  be  to  improve  the  composition  of  the  wood  lot  by 
cutting  out  the  less  desirable  kinds,  the  weeds  of  tree  growth,  and  the 
poorly  grown  trees  which  impede  the  development  of  more  deserving 
neighbors. 

The  wood  thus  cut  he  will  use  as  firewood  or  in  any  other  way,  and, 
even  if  he  could  not  use  it  at  all,  and  had  to  burn  it  up,  the  operation 
would  pay  indirectly  by  leaving  him  a  better  crop.  Then  he  may  use 
the  rest  of  the  crop,  gradually  cutting  the  trees  as  needed,  but  he 
must  take  care  that  the  openings  are  not  made  too  large,  so  that  they 
can  readily  fill  out  with  young  growth  from  the  seed  of  the  remain- 
ing trees,  and  he  must  also  pay  attention  to  the  young  aftergrowth, 
giving  it  light  as  needed.  Thus  without  ever  resorting  to  planting  he 
may  harvest  the  old  timber  and  have  a  new  crop  taking  its  place  and 
perpetuate  the  wood  lot  without  in  any  way  curtailing  his  use  of 
the  same. 
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RECENT  PROGRESS  IN  TIMBER  PRESERVATION. 


By  Hermann  von  Schbbnk, 
In  Charge  of  Foregt  Products,  Bwreau  of  Forestry, 

INTRODUCTION. 

During  the  past  year  interest  in  ttie  subject  of  timber  preservation 
has  grown  tliroughout  the  United  States.  At  the  present  time  there 
are  no  less  than  six  large  preserving  plants  under  construction  or 
under  consideration.  The  increasing  difficulty  experienced  in  getting 
high-grade  timbers,  as  well  as  the  increasing  prices  of  such  timbers, 
has  brought  the  question  of  the  preservation  of  woods  of  lesser  resist- 
ing powers  to  the  front.  In  the  past  the  long-lived  timbers,  like  white 
oak,  longleaf  pine,  and  cedar,  were  employed  wherever  resistance 
to  decay  was  an  important  requisite.  As  long  as  these  timbers  were 
available  in  large  quantities,  it  proved  most  economical  to  use  them. 
Now  that  they  are  much  more  difficult  to  get,  and  consequent!}'-  more 
expensive,  the  question  is  frequently  asked:  Is  it  practicable  to  use 
timbers  which  are  not  as  resistant  to  decay,  but  which  can  be  treated 
chemically;  and,  if  so,  what  does  it  cost  to  treat  them,  and  what  length 
of  life  is  it  possible  to  get? 

It  is  a  matter  of  great  importance  to  all  users  of  timber  to  know 
(1)  what  timbers  they  can  use;  (2)  how  large  the  supply  is;,  and,  (3) 
how  the  poorer  timbers,  when  once  they  are  available,  can  be  made 
more  or  less  decay  proof.  This  subject  will  therefore  be  considered 
from  these  three  standpoints. 

TIMBEBS   WHICH   CAN  BE  TBEATED. 

Of  the  inferior  timbers,  that  is,  timbers  of  less  decay-resisting 
powei-s,  which  it  will  probably  pay  to  treat  in  one  way  or  another,  the 
following  is  a  provisional  list: 

Some  timber  trees  siisceptible  of  preservative  treatment. 


NOBTHERN  AND  EAOTERN 
UNITED  STTATES. 

Maple. 

Beech. 

Birch. 

Hemlock. 

Loblolly  pine. 

Red  oak  family. 

North  Carolina  pine. 


CENTRAL 
UNITED  STATES. 

Red  and  swamp  oaks. 

Beech. 

Hemlock. 

Tamarack. 

Gum. 

Loblolly  pine. 

Cottonwood. 


WESTTERN 
UNITED  BTAT19B. 

Tamarack. 
Lodgepole  pine. 
Red  fir. 
Hemlock. 
Yellow  pines. 
True  firs. 
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These  timbers  are,  as  a  rule,  somewhat  porous,  and  consequently, 
when  properly  prepared,  will  allow  of  a  more  or  les»  complete  pene- 
tration of  a  preservative  solution.  A  lar^  number  of  them  grow 
with  great  rapidity  and  are  therefore  desirable  trees  to  encourage  In 
any  plan  involving  forest  management.  Success  in  the  utse  of  any  or 
all  of  the  so-called  inferior  woods  will  depend  almost  entirely  on  the 
manner  in  which  they  are  handled.  It  is  absolutely  safe  to  say  to-day 
that,  with  proper  preliminary  preparation  and  proper  treatment  with 
a  preservative,  any  and  all  of  the  timbers  referred  to  above  can  be 
made  to  withstand  decay  for  longer  or  shoi-ter  periods,  dcpendjog 
upon  the  kinds  of  preservatives  used. 

Attention  should  be  called  to  the  statement  that  these  timbers  ''will 
withstand  decays  Preservative  treatment  will  not  protect  a  timber 
against  mechanical  ahra»>on.  Red  oak  or  loblollj'  pine  treated  with 
creosote  will  last  indefinitely  in  the  form  of  a  fence  post  or  telegraph 


FiQ.  46.— IiiHtrlbudon  o(  large  sourceo  of  timber  supply. 


pole,  but  both  these  timbers  will  wear  out  in  the  form  of  a  railroad  tie 
aft«r  a  short  period  unless  devices  to  protect  their  fibers  are  adopted. 
In  other  words,  pretiervative  treatment,  as  we  know  it  to-day,  pro- 
tects against  decay  but  not  against  mechanical  abrasion. 

SUPPLY   OF  INFERIOR  TIMBERS   AVAILABLE. 

An  important  consideration  which  will  determine  to  a  largo  extent 
whether  timber  preservation  will  be  practiced,  relates  to  the  probable 
supply  of  such  timbei's.  While  it  is  not  possible  to  give  accurate 
figures  as  to  the  supply  of  any  one  timber,  it  ia  possible  to  point  out 
in  a  general  way  where  the  great  centcra  of  forest  wealth  are.  A 
glance  at  the  map  (fig.  46)  will  show  thia.     In  the  New  England  States 
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we  can  count  on  considerable  quantities  of  birch,  balsam  fir,  and 
maple.  In  the  centra.1  Mississippi  Valley  there  are  large  quantities 
of  inferior  oaks,  beech,  and  gum.  In  the  South  the  inferior  pines 
have  hardly  been  touched,  while  in  Wisconsin  and  Minnesota  the 
tamarack  and  hemlock  are  available  in  large  quantities.  In  the 
Northwestern  States,  hemlock,  red  fir,  tamarack,  and  true  firs  are 
found  in  great  abundance.  It  appears  therefore  that  there  are  still 
at  hand  large  supplies  of  the  inferior  timbers,  and  that  the  centers 
of  supply  are  widely  distributed  over  the  country. 

Having  found  which  timbers  can  be  used,  it  becomes  necessary  to 
determine  what  will  constitute  a  proper  preparation  for  treatment. 

HOW  TO  PREPARE   INFERIOR   WOODS  FOR  TREATMENT. 

The  object  of  a  preliminary  preparation  for  treatment  is  to  make 
the  wood  as  porous  as  possible.  Most  of  the  woods  classed  as  inferior 
are  more  or  less  open  grained,  and  for  this  reason  are  far  better  suited 
to  preservative  treatment  than  the  high-grade  timbers,  which  are 
denser.  Freshly  cut  wood  is  full  of  water,  contained  largely  in  cell 
walls  of  the  wood  fiber.  In  addition  to  water  the  wood  fibers  of  the 
sapwood  contain  certain  small  quantities  of  starches,  sugars,  albumi- 
nous substances,  etc.  Without  going  into  details  (discussed  in  full  in 
Bulletin  No.  41,  Bureau  of  Forestry),  it  may  be  said  that  wood  in 
which  these  substances  are  present  is  rendered  less  permeable  by  their 
presence,  that  is,  most  preservatives  will  not  penetrate  wood  which  is 
wet  and  full  of  organic  matter.  It  has  been  found  that  the  easiest 
way  to  make  wood  more  permeable  for  preservatives  is  to  season  it 
thoroughly,  either  by  ordinary  air  seasoning  or  by  kiln  drying. 

The  wood  should  be  cut,  so  far  as  possible,  in  the  winter  period, 
that  is,  between  October  and  March.  Where  possible  the  bark  should 
be  removed,  which  will  not  only  hasten  the  seasoning,  but  will  also 
lessen,  if  not  prevent,  insect  attack.  After  the  wood  has  been  cut  it 
should  be  piled  in  such  a  way  as  to  allow  the  greatest  amount  of  air 
circulation  between  the  various  pieces.  This  hplds  good  whether  the 
wood  be  for  fence  posts,  telegraph  poles,  or  railroad  ties,  or  is  in  the 
form  of  sawed  lumber.  During  the  seasoning  process  not  only  does 
the  water  evaporate  from  the  timber,  but  the  various  starches  and 
albuminous  substances  are  broken  down,  correspondingly  increasing 
the  penetrability  of  the  wood. 

The  method  of  piling;«vill  depend  largely  upon  the  prevalent  climatic 
conditions.  In  general,  however,  in  extremely  dry  countries  the  timber 
will  have  to  be  piled  more  closely  than  in  rainy  countries,  to  prevent 
the  too  rapid  drying  out  and  consequent  checking  of  the  wood.  In 
rainy  countries  excellent  results  have  been  obtained  by  building  piles 
so  that  the  upper  pieces  form  a  roof.  PI.  LIII  gives  two  illustrations  of 
such  piling,  fig.  1  showing  a  pile  of  lumber  in  a  French  lumber  yard. 
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and  fig.  2  a  pile  of  Baltic  pine  ties  near  Berlin,  so  constructed  as  to 
shed  the  greatest  possible  amount  of  water.  PI.  LIU,  fig.  2,  also  show^ 
a  very  useful  way  of  piling  timbei"8  in  climates  where  there  is  a  great 
deal  of  moisture  in  the  air.  This  would  be  applicable  in  the  Gali 
States.  It  will  be  noted  that  very  little  room  is  taken  up,  and  at  the 
same  time  the  individual  pieces  of  timber  touch  at  very  few  point*, 
thus  permitting  air  circulation  on  all  sides  of  the  wood.  PL  LIV  shows 
(fig.  1)  the  ]>est  method  for  piling  timber  to  season  it  rapidly,  and 
(fig.  2)  the  simplest  and  most  effective  manner  of  piling  telephone 
poles. 

The  length  of  time  which  is  necessary  to  air-season  Wood  varies  with 
the  climate  and  the  season  of  the  year.  The  tables  following  and  the 
diagrams  (figs.  47  and  48)  show  this  graphically.     The  curves  in  the 


FiQ.  47.— Rate  of  seasoning  of  red  oak. 
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Fio.  48.— Rate  of  seasoning  of  loblolly,  longleaf,  and  lodgepole  pines. 


diagrams  show  the  rate  of  seasoning  during  the  past  year  of  red  oak 
timber  in  Arkansas,  loblolly  and  longleaf  pines  in  Texas,  and  lodge- 
pole  pine  in  Montana. 


Fra.  1.— Lumber  Piled  to  Shed  Water— France. 


Fio.  2— Baltic  Pine  Ties  Piled  to  Smed  Water— Germanv 


Fig.  1,— How  to  Pile  Timber  to  Season  it  Rapidly. 


FiQ.  2,— Method  Recommended  for  Pilino  Poles. 
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Weights  at  successive  dates  of  red  oak  ties  cut  in  Juney  1903,  at  Portia,  Ark, 


Date  of  weighing. 


June  30 

July  18 

July28 

September  10 
September  20 
October  28... 


Average 

weight  per 

tie. 

Loss. 

PmimU. 

Percent. 

184.6 

172.4 

6.6 

170.58 

7.6 

162.09 

12.1 

154.75 

16.1 

154.35 

16.3    < 

In  ceDtrsl  New  Mexico,  where  the  climate  is  very  dry  and  hot  dur- 
ing the  summer,  timber  dries  with  great  rapidity,  as  indicated  in  the 
following  tables: 

Weights  at  successive  dates  of  red  pine  ties  cut  in  August,  1903,  at  Rociada,  N.  Mex, 


Date  of  weighing. 


August  18 

September  3 . , 
September  18 . 

October  9 

November  5 . , 


Average   i 
weight  per 
tie.        I 


Pounds. 
184.0 
124.8 
112.1 
107.6 
106.4 


Per  cent  of  loss  November  5,  42.2. 
Weights  at  successive  dates  of  bUick  pine  ties  cut  in  August,  1903,  at  Rociada,  N,  Mex. 


Date  of  weighing. 


August  26 

September  3 . 
September  18 

October9 

November  6 . 


Average 

weight  per 

tie. 


Pounds. 

164.8 

127.8 

103.0 

96.0 

98.7 


Per  cent  of  loss  November  6,  43.1. 

The  cost  of  holding  wood  while  seasoning  is  at  best  a  very  small 
one,  and  in  view  of  the  very  much  improved  treatment  possible  when 
wood  is  seasoned  this  cost  need  hardly  be  considered. 

TREATMENT  OF  TIMBER. 

The  treatment  of  wood  falls  into  several  classes,  according  to  the 
manner  in  which  the  preservative  is  applied. 

Where  but  few  pieces  are  to  be  treated,  the  preservative  is  often 
applied  to  the  outside  of  the  wood,  either  with  a  brush  or  by  dipping 
into  the  preservative.  When  wood  is  absolutely  dry  it  will,  in  many 
instances,  absorb  in  this  way  sufficient  quantities  of  preservatives 
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having  any  penetrating  power,  such  as  tar  oils,  spirittine,  carbolineum, 
etc.  These  substances  are  excellent  preservatives,  and  can  be  used  to 
protect  fence  posts,  car  lumber,  sills,  and  other  structural  tiral)er>. 
Great  care  must  be  taken,  however,  that  the  wood  is  absolutely 
seasoned.  All  tar-oil  products  should  be  applied  hot.  Of  the  numer- 
ous products  now  being  sold,  for  which  the  claim  is  made  that  thoy 
preserve  wood  absolutely  by  painting,  only  a  very  small  numl>er  aiv 
of  any  value.  Spirittine,  carbolineum,  and  ordinary  gas  tar  may  1m? 
counted  on  as  excellent  wood  preservers. 

CORR06IVB  .SUBLIMATE. 

The  corrosive  sublimate  method  of  treating  timber  consists  in 
immersing  the  wood  in  a  solution  of  mercuric  chlorid  for  a  pericMl 
sufficiently  long  to  permit  of  more  or  less  thorough  penetration  oi 
the  preservative.  Excellent  results  have  been  obtained  by  soaking 
wood  in  a  solution  of  corrosive  sublimate  (mercuric  chlorid).  This 
process  has  been  extensively^  used  in  Europe  for  many  years,  particu- 
larly for  smaller  pieces  of  wood,  such  as  posts,  stakes,  boards,  etc^ 

The  method  of  operation  is  extremely  simple,  and  the  orig^inal  co>t 
of  the  necessary  apparatus  is  very  small.  A  tank  or  vat  is  construct^Ki 
of  thick  planks,  carefully  joined  together  so  as  to  make  the  tank  water- 
tight. No  iron  must  be  used  in  building  this  vat,  since  it  is  quickly 
destroyed  by  the  mercuric  chlorid  solution.  The  wood  to  be  treateil, 
which  ought  to  be  seasoned,  is  piled  in  this  vat,  and  when  the  latter  is 
almost  full,  by  means  of  a  series  of  clamps  the  wood  is  held  firmly  in 
position.  PI.  LV,  fig.  1,  shows  such  a  tank,  into  which  telephone  {K)les 
are  to  be  piled.  The  corrosive  sublimate  solution  is  then  run  in  through 
wooden  pipes  from  a  neighboring  storage  tank,  made  also  of  wood. 
The  solution  is  made  b}-  using  one  part  of  sublimate  to  150  parts  of 
water,  the  salt  being  first  dissolved  in  a  small  quantity  of  hot  water 
and  then  diluted  to  the  proper  point.  The  strength  of  the  solution 
decreases  as  it  is  used,  and  must,  therefore,  be  renewed  by  adding  more 
sublimate  from  time  to  time.  The  liquid  should  stand  in  the  vat  so 
that  it  covers  the  wood  at  least  an  inch.  As  light  aflFects  the  solution, 
it  must  be  kept  out  b}'  some  sort  of  roof.  The  wood  is  left  in  the  vats 
for  from  five  to  ten  days,  according  to  the  size  of  the  timber.  Time 
should  be  given  for  thorough  absorption  by  the  wood  before  it  is 
removed.  After  the  solution  has  penetrated  for  a  sufficient  distance 
into  the  timber,  the  wood  is  taken  out  and  dried.  As  the  sublimate  is 
comparatively  insoluble  in  water,  it  remains  in  the  timber  for  a  very 
much  longer  time  than  salts  like  copper  sulphate  or  zinc  chlorid. 

Wood  treated  in  this  wa}^  can  be  employed  with  comparative  safety 
for  fence  posts,  stakes  for  grapevines,  etc.  The  cost  of  treatment  is 
about  4i  cents  per  cubic  foot  of  wood.  In  view  of  the  small  expense 
involved  in  putting  up  an  apparatus  to  treat  with  this  process,  and  the 
comparatively  good  results  obtained,  it  is  somewhat  surprising  that  it 
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las  not  been  more  generally  employed  by  persons  using  small  quanti- 
ties of  timber,  who  could  not  put  up  an  expensive  cylinder  apparatus, 
such  as  is  required  for  treatment  with  tar  oil  or  zinc  chlorid. 

Caution. — Corrosive  sublimate,  or  mercuric  chlorid,  is  extremely 
poisonous,  and  care  should  be  taken  to  prevent  unnecessary  handUng 
of  the  solution,  especially  by  persons  not  familiar  with  its  charac- 
ter. In  ease  of  poisoning,  the  patient  should  at  once  drink  milk  in 
large  quantities,  or  water  in  which  well-beaten  fresh  eggs  have  been 
stirred — two  to  three  eggs  to  a  quart  of  water. 

TAR-OIL  VAT. 

In  many  instances  small  pieces  of  timber,  such  as  fence  posts,  grape- 
vine stakes,  etc.,  can  be  treated  with  tar  oil  very  much  after  the  prin- 
ciple of  the  corrosive  sublimate  treatment.  A  small  steel  tank  is  used 
in  many  parts  of  Europe  for  this  purpose.  This  tank  is  set  in  masonry 
in  such  a  wa}'^  that  a  lire  can  be  built  under  it.  Tar  oil  is  poured  into 
the  tank,  the  posts  or  poles  are  set  vertically  in  it,  and  a  fire  is  started 
under  it.  As  soon  as  the  oil  becomes  thoroughly  warm  it  penetrates 
into  the  timber  for  smaller  or  greater  distances.  PI.  LV,  fig.  2,  shows 
such  a  tank  used  by  the  grape  growers  in  southwest  Germany  to  treat 
vineyard  stakes.  Experiments  on  a  considerable  scale  are  now  under 
way  in  this  country  to  determine  the  exact  length  of  time  necessary  to 
bring  about  a  certain  penetration,  particularly  with  reference  to  fence 
posts.  It  is  expected  that  preliminary  results  will  be  available  in  the 
course  of  three  or  four  months.  Attention  should  be  called  to  the  fact 
that  treatment  of  this  kind  is  possible  only  with  absolutely  dry  wood. 

TIMBER-PRfiSERVING   PLANTS. 

Where  large  quantities  of  timber  are  used,  expensive  and  complicated 
preserving  plants  have  to  be  built.  These  consist  of  steel  cylinders  in 
which  the  timber  is  placed.  The  preserving  solution  is  then  pumped  in 
and  forced  into  the  wood  either  under  pressure  or  by  boiling.  Pre- 
serving plants  of  this  kind  are  now  being  operated  at  a  large  number  of 
points  in  the  United  States.  Such  plants  should  preferably  be  located 
at  some  point  where  large  tracts  of  land  can  be  purchased  cheaply,  so 
as  to  give  enough  room  for  piling  to  permit  of  the  timber  being  prop- 
erly seasoned.  On  that  Account  it  is  generally  poor  policy  to  construct 
a  plant  of  this  character  in  or  near  a  large  city.  Locating  the  plant 
at  or  near  the  center  of  the  district  from  which  the  timber  is  obtained 
will  not  only  prevent  long  shipments,  but  also  will  considerably  reduce 
the  cost  of  handling.  The  size  of  the  plant  will  depend  largely  upon 
the  amount  of  timber  to  be  treated. 

The  statement  on  the  next  page  is  a  general  estimate  of  the  approxi- 
mate cost  of  preserving  plants  of  diflferent  tie-treating  capacities.  This 
will,  of  course,  vary  with  the  price  of  land,  cost  of  steel,  etc. 
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AppraximaU  cotl  of  iimher-preterving  planU  of  differeni  capacities. 

250,000  ties  per  year 140,000  to  $50,000 

600,000  ties  per  year 50,000  to    00,000 

1,000,000  ties  per  year 90,000  to  125,000 

The  majority  of  treating  processes,  with  the  exception  of  tbff-^ 
noted  below,  use  a  similar  form  of  apparatus,  composed  of  a  olo>* 
cylinder  with  a  movable  door,  pumps,  tanks,  etc.  The  piping  an*!  th- 
pressure  limit  of  the  cylinder  may  differ  somewhat  in  minor  detail-, 
but  the  same  cylinder  can  be  used  both  for  the  zinc  chlorid  treatment 
and  for  the  creosote  treatment. 


COST  OF  VARIOUS  TREATMENTS. 

The  choice  of  the  kind  of  treatment  to  be  used  will  depend  (1)  ol 
the  original  cost  of  the  wood;  (2)  on  the  cost  of  treatment;  (3)  on  tij  ^ 
increased  length  of  life  obtained.  Detailed  accounts  of  the  methcxl^ 
of  treatment  will  be  found  elsewhere.  At  the  present  time  it  is  of 
interest,  however,  to  compare  briefly  the  cost  of  the  various  tresit- 
ments.  For  this  purpose  the  cost  of  treating  railroad  ties  is  taken  a^ 
a  standard,  since  more  attention  is  now  being  paid  to  them  than  tr> 
other  classes  of  material. 

CBB08OTINO. 

Creosoting,  as  it  has  been  done  in  the  past,  is  the  most  efficient  and 
satisfactory  method  of  preserving  timber.  Well-creosoted  wood  i< 
known  to  last  indefinitely.  Where  a  high-gi*ade  oil  is  used  this  treat- 
ment will  in  the  long  run  prove  the  most  satisfactory.  At  the  same 
time  it  costs  approximately  90  cents  to  $1  to  obtain  a  creosoted  yellow 
pine  tie.  The  scarcity  of  creosote,  as  well  as  its  high  price,  has  pre- 
vented its  geneml  adoption,  but  investigations  are  now  under  way  to 
secure  new  sources  of  supply  of  this  valuable  material. 

If  we  compare  the  actual  cost  of  untreated  white  oak  and  creosoteJ 
red  oak  or  creosoted  loblolly  pine,  assuming  that  the  untreated  tie 
lasts  ten  years  and  the  creosoted  tie  twenty,  we  may  establish  the 
following: 

Cod  of  untreated  white  oak  and  of  creosoted  red  oak  or  loblolly  pine  ties. 


Cost  of  tic  and  annual  charge. 


Cost  of  tie 

Cost  of  treatment 


Total  coet  of  tie 

Annual  charge  on  a  basia  of  4  per  cent  compound  interest 

Annual  charge  for  renewal  at  a  cost  of  S0.19  for  handling  and 
placing 

Total  annual  charge 


Untreated 
white  oak 
(10  years' 


to.  86 


.85 


.106 


,016 


.121 


Creosoted 

red  oak  or 

loblolly  pine 

(20  yean'    I 

life). 


10.40 
.45 


.85 


.063 


.006 


.069 
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The  annual  charges  of  untreated  white  oak,  untreated  red  oak,  and 
treated  red  oak  are  as  follows: 

For  a  Tirhite  oak  tie  lasting  10  years 10. 121 

For  a  red  oak  tie  lasting  5  years 124 

For  a  red  oak  tie  creosoted,  lasting  20  years 060 

These  figures  show  that  there  is  at  this  time  a  considerable  saving 
in  using  creosoted  inferior  timbers,  and  this  saving  will  probably 
increase  as  the  years  go  on  because  of  the  appreciation  in  price  of 
white  oak,  longleaf  pine,  and  other  high-grade  timbers. 

Where  oil  is  used,  success  is  possible  only  with  a  good  grade  of  tar 
oil.  To  secure  this,  it  is  important  to  have  some  system  of  inspection 
which  can  be  applied  to  every  shipment,  which  shall  be  as  simple  as 
possible,  and  which  shall  effectively  test  the  quality  of  the  oil.  The 
following  specifications  are  now  being  urged  for  general  adoption  by 
the  Bureau  of  Forestry,  and  indicate  what  is  considered  a  high-grade 
oil  by  the  best  European  standards: 

(1)  The  tar  oil  must  be  clear,  that  is,  there  must  be  no  substances  in 
suspension.  This  is  best  tested  by  putting  a  drop  of  the  oil  on  a  piece 
of  filter  paper. 

(2)  The  specific  gravity  must  be  about  1.04  to  1.10  at  a  temperature 
of  20^  C.  The  boiling  points  must  be  as  follows:  Up  to  150^  C.  noth- 
ing must  come  off;  up  to  200°  C.  i^ot  more  than  10  per  cent  may 
come  off;  up  to  285°  C.  not  more  than  26  per  cent  may  come  oflf;  up 
to  355°.  C.  at  least  90  per  cent  must  come  off. 

(3)  The  oil  must  be  soluble  in  benzene  or  in  absolute  alcohol. 
Attention  is  called  to  the  fact  that  specifications  1  and  2  apply  only 

to  oils  which  are  completely  liquid  at  68°  F.  (20°  C).  Certain  high- 
grade  oils  made  in  this  country  contain  amounts  of  naphthalene  and 
anthracene  which  render  them  solid  at  the  temperature  above  men- 
tioned. The  specific  gravity  of  such  oils  should  be  taken  at  2°  above 
their  melting  point.  It  has  been  found  that  some  of  these  oils  also 
contain  a  small  amount  of  matter  which  is  not  soluble  in  benzene  or 
absolute  alcohol.  This  is  probably  due  to  the  presence  of  small 
amounts  of  free  carbon.  The  presence  of  one-half  of  1  per  cent  of 
such  insoluble  matter  should  not  serve  as  a  sufficient  cause  for  the 
rejection  of  the  oil.  In  making  use  of  benzene  as  a  solvent  the  insol- 
uble portion  counted  should  not  include  water,  which  in  itself  will  not 
dissolve  in  or  mix  with  benzene.  On  account  of  local  conditions 
governing  the  supply  and  manufacture  of  creosote  oils,  the  rejection 
of  any  oils  should  not  be  made  on  account  of  slight  variations  from 
the  specifications. 

Creosoting  as  it  is  now  conducted  in  the  United  States  consists  of 
several  operations.  In  the  first  place  the  timber  is  steamed,  so  as  to 
allow  the  preserving  fluid  to  penetrate  into  the  wood  more  readily. 
The  creosote  is  then   forced  into  the  wood  under  pressure.    One 
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operation  takes  from  eight  to  twenty-four  hours.  It  has  repeatedly 
been  urged  by  the  Bureau  of  Forestry  that  when  timber  is  thorongLly 
seasoned  there  will  be  no  necessity  for  the  steaming  operation.  Iii 
none  of  the  European  creosoting  plants  is  steaming  resorted,  to,  ani 
their  results  as  regards  the  length  of  life  are  certainly  beyond  disput*-. 
Recent  tests  made  with  creosote,  and  also  with  zinc  chlorid  solution, 
a  substance  of  far  less  penetrating  power  than  creosote,  have  borr.H 
out  this  contention  in  every  respect,  and  it  is  urged  that  wherever 
possible  the  steaming  operation  should  be  omitted. 

At  the  present  time  several  new  processes  for  forcing  creosote  into 
the  wood  are  being  tried.  Their  purpose  is  largely  to  permit  of  a 
more  economical  use  of  this  expensive  material.  While  it  is  3^et  tc«j 
early  to  give  a  definite  statement  as  to  their  value,  they  may  be  briefly 
mentioned. 

THB  Rt^PING   PROCESS. 

The  Ruping  process  consists  in  forcing  air  into  absolutely  seasoned 
wood  at  a  pressure  of  about  5  atmospheres.  Without  relaxing  thU 
pressure  the  creosote  is  forced  in  at  a  higher  pressure,  and  a  pres- 
sure of  12  to  14  atmospheres  is  then  maintained  for  several  hours. 
When  the  wood  has  absorbed  a  sufficient  quantity  of  tar  oil  all  pres- 
sure is  released.  The  excess  tar  oil  in  the  wood  is  then  forced  out  bv 
the  compressed  air  in  it.  The  total  quantity  of  tar  oil  absorbed  by  tlie 
wood  under  this  method  is  very  much  less  than  with  the  ordinary 
system.  Extensive  tests  are  now  under  way  to  determine  exactly  bow 
much  of  a  saving  can  be  effected  by  the  us6  of  this  process,  which 
promises  to  be  very  successful.  It  seems  very  probable  at  this  date 
that  the  process  can  be  carried  out  with  very  much  lower  pressures. 

VACUUM  STEAM   PBOCBB8. 

A  process  is  now  being  tried  in  Europe  which  has  so  far  shown 
excellent  results  in  an  experimental  way.     Absolutely  dry  wood  k 
placed  in  a  cylinder,  and  tar  oil  at  a  temperature  of  70°  to  80°  C.  Ls 
run  into  the  cylinder.     The  oil  is  left  in  the  cylinder  from  ten  to  fifteen 
minutes,  during  which  time  a  small  quantity  is  absorbed  by  the  wood. 
The  oil  is  then  pumped  out  and  a  high  vacuum  is  maintained  for  alx)ut 
an  hour.     At  the  end  of  this  period  steam  under  pressure  of  2  atmos- 
pheres is  introduced  into  this  vacuum  for  one  to  one  and  one-half  hours. 
The  object  of  this  steaming  is  to  cause  the  small  amount  of  oil  which 
is  forced  into  the  wood  at  first  to  be  more  evenly  distributed  through- 
out the  entire  piece.     The  absorption  of  oil  is  extremely  variable, 
depending  upon  the  amount  of  sapwood  in  the  timber.     The  process 
is  still  in  the  experimental  stage.     A  slight  variation  of  this  process 
consists  in  the  omission  of  the  vacuum.     A  small  quantity  of  oil  is 
first  pressed  into  the  wood,  the  oil  is  then  run  out  of  the  cylinder, 
and  steam  is  atlmitted  into  the  cylinder  directlj'  after  this  operation. 
This  also  is  still  in  the  experimental  stage. 
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ZINC  CBBOeOTE  PROCESSES; 


Eflforts  are  still  being  made  in  the  direction  of  preventing  the 
leaching  out  of  zinc  chlorid  by  adding  tar  oil  to  the  zinc  chlorid 
solution.  The  so-called  Rutgers  emulsion  process  is  still  used  in 
Germany,  but  there  is  considerable  objection  to  it  because  of  the 
unequal  distribution  of  the  tar  oil  in  the  cylinders,  the  pieces  of  wood 
at  the  bottom  of  the  cylinder  receiving  large  quantities  of  oil  while 
those  near  the  top  receive  very  small  quantities. 

Certain  variations  are  now  being  tried  by  the  Berliner  Holzcomptoir, 
who  add  about  5  per  cent  of  wood  tar,  obtained  from  the  distillation 
of  beech  wood,  to  the  ordinar}'-  tar  oil.  This  is  said  to  make  an 
emulsion  with  the  zinc  chlorid  of  a  more  or  less  permanent  character. 
In  this  country  the  injection  of  zinc  chlorid,  followed  by  tar  oil 
(the  Allardyce  process),  is  being  used  to  a  certain  extent  with  excellent 
results.  The  difficulty  with  all  mixtures  of  zinc  and  tar  oil  is  that  with 
a  single  operation  a  poor  tar  emulsion  is  likely  to  result,  while  a  double 
operation  makes  the  treatment  more  expensive. 

The  cost  of  treating  a  tie  with  zinc  creosote,  as  compared  with  the 
cost  of  an  untreated  tie,  ignoring  tie-plates,  and  estimating  the  life  of 
the  treated  tie  at  sixteen  years,  may  be  given  as  follows: 

CoBt  of  untreated  tie*  and  of  ties  treated  with  zinc  creosote. 


Coflt  of  tie  and  annual  charge. 


Cost  of  tie 

Cost  of  treatment 


Total  cost  of  tie 

Annual  charge  on  a  bauls  of  4  per  cent  compound  interest 

Annual  charge  for  renewal  at  a  cost  of  t0.19  for  handling  and 
placing - . . . 

Total  annual  charge 


Untreated 

tie  (5  years' 

life). 


10.40 


.40 


.069 
.085 


.124 


Treated  tie 

(16  years' 

life). 


10.40 
.26 


.65 


.056 


.009 


.065 


THB  8UQAR  TREATMENT   (POWBLLIZBD   WOOD). 

During  the  past  summer  an  English  inventor  brought  forward  a 
process  for  treating  timber  with  a  strong  sugar  solution.  The  wood 
to  be  treated  is  boiled  in  the  solution  by  introducing  steam  into  a  tank, 
which  need  not  necessarily  be  a  closed  one.  The  boiling  stops  when  all 
the  air  has  been  driven  out  of  the  wood.  After  treating  the  wood 
in  the  tank,  it  is  dried  gradually  for  several  days,  special  care  being 
taken  to  prevent  too  rapid  evaporation.  Three  points  are  claimed 
for  the  invention:  (1)  That  the  process  renders  timber  tougher  and 
stronger;  (2)  that  green  timber  can  in  this  way  be  rapidly  seasoned; 
(3)  that  the  timber  is  to  a  certain  extent  rendered  decay  proof. 

It  is  probable  that  this  process  will  prove  valuable  in  the  treatment 
of  timber  for  purposes  which  will  not  expose  it  to  moisture.  Investi- 
gations to  deteimine  its  actual  value  are  now  in  progress. 
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3BINC  CHLOBID  TRBATMKMT. 


The  cheapest  preserving  process,  and  the  one  most  universallv 
employed  in  this  country,  is  the  treatment  with  zinc  chlorid.  The 
great  difficulty  with  this  salt  is  that  it  leaches  out  so  rapidly  from  the 
wood.  Numerous  improvements  in  the  manner  of  treating  wood  with 
zinc  chlorid  have  been  made  in  the  last  year.  It  has  been  found  that 
by  using  absolutely  seasoned  wood  it  is  possible  to  treat  certain  kind^ 
of  wood  by  introducing  the  zinc  chlorid  solution  directly  into  the  tie 
without  the  preliminary  and  customary  steaming.  In  this  connection 
it  is  important  to  remember  that  the  principal  object  sought  is  to  obtain 
the  greatest  possible  penetration  of  the  preservative.  The  amount  of 
dry  chlorid  absorbed  can  be  regulated  easily  enough  by  varying  the 
strength  of  the  solution.  For  the  present  the  customary  2i  per  cent 
solution  is  recommended. 

The  following  shows  the  result  of  some  tests  made  at  the  Las  Vega> 
treating  plant  of  the  Santa  Fe  Railway,  and  may  serve  as  an  illustra- 
tion of  the  subject  just  referred  to: 

Reciffd  and  results  of  run. 

Vacuum  begun 5.50  p.  m 

21-inch  vacuum. 6.50  p.  ui. 

ZnClf  pumped  in 6.50  p.  m. 

80  pounds  pressure  reached  at '7.15  p.  m. 

Started  forcing  back 10.15  p.  m. 

Completed 10.33  p.  m. 

Ties  weighed  morning  after  treatment. 

Total  weight  of  ties  before  treatment  (118  ties  used) pounds. .  10, 602. 5 

Average  weight  of  ties  before  treatment —..do 89.9 

Total  weight  of  ties  after-treatment  ( without  steaming) do 21, 396.  o 

Average  weight  per  tie  after  treatment do 181. 3 

Gain  per  tie per  cent. .        101. 7 

If  we  compare  the  cost  of  inferior  timber  ties,  estimating  their  life  &< 
five  years,  with  that  of  the  same  kind  treated  with  zinc  chlorid,  makincr 
the  very  safe  assumption  of  a  ten  years'  life  for  them,  and  again  with  the 
same  number  of  ties  made  from  long-lived  timber,  untreated,  estimated 
as  giving  ten  years'  service,  we  get  the  following  approximate  figures: 

Cost  of  treated  and  untreated  ties  of  inferior  timber  and  of  untreated  ties  of  lonff4ived  timber. 


Cost  of  tie  and  annual  charge. 


Cost  of  tie 

Cost  of  treatment. 


Untreated  tie. 


Inferior  tim- 
ber (6  years' 
life). 


10.40 


Total  cost  of  tie. 


Annual  charge  on  a  basis  of  4  per  cent  compound 
Interest 

Annual  charge  for  renewal  at  a  coRt  of  90.19  for 
handling  and  placing 


Total  annual  charge 

Annual  charge  for  500,000  tieH. 


.40 


.069 
.085 


.124 


62,000 


Long-lived 
timber  HO 
years'  life). 


10.85 


.85 


.105 
.016 


.121 


60.600 


Treated  Ue, 


i 


Inferior  ttm- 
10  ye 

life). 


ber  (10  years' 
II' 


•D.40 
.16 


.66 


.069 
.016 


.065 


42,500 
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The  principal  points  considered  may  be  briefly  summed  up  aa 
follows: 

(1)  It  is  more  profitable  to  treat  inferior,  cheap  timbers,  such  as 
loblolly  pine  and  red  oak,  than  longleaf  pine  and  white  oak,  as  the 
latter  timbers  take  treatment  verj'  poorly. 

(2)  It  will  pay  better  in  the  long  run  to  treat  these  inferior  timbers 
with  a  preservative,  for  the  annual  charge  is  thereby  brought  down 
to  a  lower  point  than  when  untreated  timbers  are  used. 

(3)  All  timbers  should  be  thoroughly  seasoned  before  being  treated. 
Seasoned  timber  not  only  takes  treatment  better  and  consequently 
haH  longer  life,  but  it  is  also  easier  to  handle. 

(4)  For  the  present,  the  following  preservatives  are  recommended: 

For  fence  posts. — Fence  posts,  if  they  are  to  be  preserved,  can  be 
either  charred  or  treated  when  absolutely  dry  with  such  substances  as 
carbolineum,  spirittine,  or  tar  oil.  The}'^  can  also  be  soaked  in  corrosive 
sublimate.  Telegraph  and  telephone  poles  can  likewise  be  treated  by 
applying  hot  tar  oil,  carbolineum,  or  spirittine. 

For  structural  timber. — When  structural  timber  is  to  be  used  in 
large  quantities,  and  where  the  odor  is  not  objectionable,  this  class  of 
material  should  be  treated  with  creosote,  using  about  10  pounds  of  tar 
oil  per  cubic  foot.  Where  only  a  slight  protection  is  necessary,  tar- 
oil  products  can  be  applied  from  the  outside  provided  the  wood  is 
absolutely  dry. 

For  TIES. — The  treatments  recommended  for  ties  at  present  are 
three: 

Creosoting, — ^The  creosote  should  be  of  a  high  grade,  as  per  speci- 
fications already  given.  About  10  pounds  of  oil  should  be  used  per 
cubic  foot. 

Zinc  chlorid. — Zinc-chlorid  treatment  is  the  cheapest  recommended 
at  the  present  time,  and  ,the  only  modification  suggested  as  to  its  use 
is  the  omission  of  the  steaming  stage  whenever,  after  sufficient  trial,  it 
is  found  that  this  can  safely  be  done. 

Zinc  chlorid  and  tar  oil. — ^The  treatment  of  porous  timber  with  zinc 
chlorid,  followed  by  a  treatment  of  3  pounds  of  tar  oil,  is  recom- 
mended as  a  process  which  will  give  good  result^s. 

It  is  probable  that  within  the  next  six  months  one  or  another  of  the 
new  processes  will  have  been  tested  sufficiently  to  warrant  its  being 
recommended. 

For  piling. — The  only  treatment  recommended  for  piling  is  the  tar- 
oil  treatment.  This  is  true  whether  the  pile  is  to  be  used  in  structural 
work  on  land  or  for  marine  work.  The  only  difference  between  the 
two  is  that  piling  used  in  marine  work  ought  to  have  very  much  more 
tar  oil.     The  following  quantities  of  tar  oil  per  cubic  foot  of  tunber 
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are  recommended:  For  use  in  fresh  water,  16  to  18  pounds  of  tar  o\\\ 
for  salt  water,  in  the  latitude  of  New  York,  12  to  14  pounds;  between 
New  York  and  Florida,  about  20  pounds;  and  for  Gulf  points^  ±1 1« 
25  pounds.  For  Pacific  coast  points  larger  quantities  of  oil  are 
required  in  northern  latitudes  than  for  Atlantic  coast  points;  so  at 
Seattle  at  least  20  to  22  pounds  of  oil  per  cubic  foot  should  be  a^^. 
The  tar  oil  used  for  marine  wash  should  have  a  high  percentage  of 
naphthalene. 

In  general,  the  porous  woods  should  have  preference.  It  will  pav 
better  in  the  long  run  to  use  treated  loblolly  pine  for  piling  than 
longleaf  pine.  The  unsatisfactory  results  obtained  by  many  with 
creosoted  piling  can  almost  always  be  traced  to  poor  treatment  with 
poor  material. 
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SUGGESTIONS  FOR  THE  DISPOSAL  OF  BRUSH  IN 

THE  NATIONAL  FORESTS. 


XNTBODUCTION. 

The  piling  and  burning  of  brush  on  the  National  Forests  has  been 
required  for  the  purpose  of  fire  protection,  but  experience  has  shown 
that  it  is  not  always  advisable.  Every  case  should  be  considered 
separately  and  the  question  of  brush  disposal  settled  according  to 
the  special  needs  of  the  area  in  question.  This  circular  has  been 
prepared  in  the  Office  of  Silvics,  and  is  issued  to  give  supervisors 
suggestions  and  to  guide  them  in  the  experiment^  they  are  expected 
to  make  to  determine  the  best  methods  of  brush  disposal  on  each 
Forest. 

ADVAXTAQES  OF  BRUSH  BTTKlONa. 
PROTECTION   AGAINST    FIRE. 

The  greatest  advantage  of  brush  burning  is  the  protection  it  gives 
against  fire.  In  many  cases  brush  burning  is  the  only  practicable 
safeguard  against  fire.  After  the  average  lumbering  operation  the 
ground  is  covered  with  slash,  scattered  about  or  piled  just  as  the 
swampers  have  left  it.  This,  in  the  dry  season,  is  a  veritable  fire  trap. 
Probably  90  per  cent  of  all  uncontrolled  cuttings  are  burnt  over,  which 
retards  the  second  crop  at  least  from  50  to  100  years  and  perhaps  per- 
manently changes  the  composition  of  the  forest.  Fires  may  be  set  by 
loggers  while  still  at  work  oif  the  area,  or  for  several  years  after  by 
lightning,  campers,  or  locomotives.  By  piling  the  brush  and  burning 
it  in  wet  weather  or  in  snow,  when  there  is  no  danger  of  the  fire  spread- 
ing, all  infiammable  material  is  removed,  and  the  second  growth  can 
come  up  without  serious  risk  of  being  destroyed.  Even  where  only 
part  of  the  brush  is  burned  and  the  rest  is  piled,  as  when  the  piles 
in  open  places,  along  ridges,  streams,  or  laid  off  lines,  are  burned,  very 
much  is  gained  in  case  of  fire,  since  these  cleared  lanes  form  bases 
from  which  a  fire  may  be  fought. 

Besides  lessening  the  danger  from  fire,  brush  burning  has  certain 
minor  advantages.  When  the  brush  on  the  ground  is  removed  it  is 
much  easier  for  rangers  and  others  to  ride  or  walk  through  the  forest. 
This  may  be  very  important  in  case  of  a  fire  or  in  rounding  up  cattle. 
It  is  also  much  easier  to  cut  and  handle  ties,  cordwood,  or  other 
timber  which  may  later  be  taken  from  the  cut-over  area  if  the  slash 
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IS  out  of  the  way.  By  piling  and  burning  the  green  brush  as  it  is  cut 
from  the  trees  by  the  swampers,  as  is  now  being  done  in  Minnesota 
and  parts  of  Montana,  the  ground  is  cleared  and  skidding  is  made 
easier  and  cheaper.  Again,  careful  piling  and  burning  of  brush 
improves  the  appearance  of  the  forest.  There  is  nothing  much  more 
imsightly  than  a  recently  cut-over  area  where  no  attempt  has  been 
made  to  dispose  of  tops  and  lops.  Near  towns  or  resorts  and  along 
roads  or  streams  frequented  by  tourists  this  point  should  be  carefully 
considered,  but  as  a  general  nile  the  utility  of  the  forest  should  not 
be  sacrificed  for  beauty. 

PROTECTION   AGAINST   INSECTS. 

Brush  burning  is  often  supposed  to  be  a  safeguard  against  noxious 
insects,  but  according  to  information  from  the  Bureau  of  Entomolc^^^ 
this  is  true  only  in  certain  cases  and  to  a  limited  extent.  Some  of 
the  most  noxious  insects  do  not  go  into  the  brush  at  all,  but  breed 
only  in  the  living  trees.  Others  breed  only  in  the  top  logs  or  large 
limbs  that  are  usually  left  on  the  ground  in  brush  piling,  while  still 
others  breed  in  the  brush,  but  leave  it  within  30  or  40  days  of  its 
being  felled.  In  these  cases  the  ordinary  methods  of  piling  and  burn- 
ing brush  would  do  no  good  in  controlling  the  insects.  But  some 
very  serious  pests  remain  in  the  slash  all  winter,  and  these,  where  they 
are  numerous  enough  to  be  a  menace,  can  be  controlled  by  fall,  winter, 
or  spring  burning.  Each  case  needs  special  regulations,  and  it  is 
essential  that  accurate  and  reliable  information  on  the  species  and 
its  habits  should  be  secured  before  brush  is  burned  as  a  protection 
against  insect  pests. 

DISADVAin?AGES  OF  BtTENING. 

The  disadvantages  of  burning  brush  -  are  many  and,  with  the  one 
exception  of  protection  from  fire,  far  outweigh  the  advantages. 
If  protection  can  be  had  in  some  other  way,  as  with  more  efficient 
patrol  service  or  more  stringent  laws,  the  practice  should  in  many 
cases  be  abandoned.  In  many  places,  especially  in  the  yellow  pine 
type,  the  best  and  often  the  only  reproduction  comes  up  under 
a  fallen  tree  top  or  other  brush.  Where  there  is  little  of  the  old 
stand  left,  the  straggling  open  top  protects  the  seedlings  from  the 
direct  heat  of  the  sun.  Yet  brush  not  only  protects  the  seedlings 
from  the  sun,  but,  what  is  more  important,  the  leaves  and  broken 
twigs  form  a  cover  which  retards  evaporation  of  moisture  from  the 
soil.  Over  the  greater  part  of  the  West  the  soil  dries  out  very  rap- 
idly during  the  dry  season,  and  this  seriously  retards  or  even  pre- 
vents the  growth  of  seedlings.  Even  in  the  moister  regions,  such  as 
that  of  the  Engelmann  spruce  type,  it  is  very  necessary  to  conserve 
the  moisture  in   the  soil   after  logging,  to   prevent  the  remaining 


trees  from  being  killed  through  lack  of  soil  moisture.  A  third 
reason  why  seedlings  so  often  come  up  only  under  the  down  tree- 
tops  is  that  they  are  protected  from  stock.  Next  to  drought,  sheep 
are  perhaps  the  most  serious  menace  to  reproduction,  and  though 
it.  would  be  best  to  keep  all  stock  off  the  area  for  several  years  after 
logging,  in  many  cases  this  is  not  practicable,  and  on  many  areas 
the  leaving  of  the  tops  on  the  ground  is  the  only  way  to  protect 
reproduction  from  injury. 

In  many  places,  after  the  timber  has  been  cut  off,  gullies  and 
washes  start  in  the  old  wheel  ruts,  log  slides,  etc.,  and  these  and 
other  forms  of  erosion  can  best  be  prevented  by  leaving  the  brush 
on  the  ground,  either  laid  in  the  incipient  washes  or  scattered  over 
the  soil  that  is  likely  to  wash.  Brush  burning  destroys  the  valuable 
soil  cover,  and  on  the  spots  where  the  piles  are  burned  the  soil  is 
loosened,  which  renders  it  even  more  liable  to  erosion. 

It  is  well  known  that  where  the  forest  is  burned  each  year  the  soil 
becomes  poorer  and  poorer,  because  nitrogen,  the  chief  fertilizing 
ingredient  of  the  soil,  is  given  off  m  the  smoke,  and  only  the  mineral 
elements  go  back  to  the  soil  in  the  ashes.  And  what  is  more  injurious, 
the  humus,  i.  e.,  the  decomposed  vegetable  matter  in  the  top  soil, 
is  destroyed.  In  burning  brush  after  logging,  all  the  fertilizing  and 
humus-forming  leaves  and  twigs  are  destroyed  just  when  most  needed, 
for  another  good  crop  of  leaves  can  not  be  expected  for  many  years. 

The  burning  of  brush  not  only  removes  from  the  soil  its  natural 
manure,  but  renders  it  unfit  for  the  germination  and  growth  of  seed- 
lings. This  is  especially  true  of  Engelmann  spruce.  Douglas  and 
white  fir  also,  in  the  Southwest,  will  not  come  up  after  fire.  The  area 
of  ground  covered  by  piles  for  burning  varies  according  to  the  type 
and  to  the  density  of  the  forest,  but  an  average  of  from  5  to  10  per 
cent  of  the  total  area  is  thus  made  nonproductive.  If  full  reproduc- 
tion could  be  procured  on  the  rest  of  the  area,  this  would  make  very 
little  difference,  but  where  reproduction  is  scattered  and  hard  to  pro- 
cure, as  in  the  Southwest,  it  would  probably  make  considerable  differ- 
ence in  the  final  stand. 

The  added  cost  both  to  the  lumberman  and  to  the  Government 
is  another  argument  against  brush  burning.  The  cost  of  piling  brush 
has  varied  all  the  way  from  15  cents  to  $1  or  more  per  M,  with  an 
average  of  40  or  50  cents,  while  the  cost  of  burning  may  be  from  5 
cents  to  25  cents  per  M,  averaging  about  15  cents.  By  abandoning 
the  practice  of  brush  piling  this  60  cents  a  thousand  will  not  be 
entirely  saved,  as  is  claimed  by  some,  for  the  brush  will  still  have  to 
be  lopped  and  disposed  of  in  some  other  way,  which  will  cost,  it  is  esti- 
mated, at  least  half  as  much  as  piling  and  burning.  But  even  a  sav- 
ing of  25  or  30  cents  a  thousand  is  a  strong  argument  against  the 
practice. 
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Thus,  from  a  flilvicultural  view  point,  the  disadvantages  of  brash 
burning  far  outweigh  its  advantages.  Yet  as  a  general  policy  it  seems 
unwise,  until  other  methods  have  proved  their  efficiency,  to  abandon 
brush  piling  and  burning  to  any  great  extent  at  present.  The  fire 
danger  is  a  known  quantity,  and  though  it  is  being  reduced  eadi 
year,  it  is  still  a  menace.  Therefore  changes  from  the  present  prac- 
tice should  be  made  with  caution.  Brush  piling  and  burning  is  cer- 
tainly not  advisable  in  all  cases,  and  extensive  experiments  should  be 
made  to  determine  what  is  the  best  method  of  brush  disposal  for  the 
different  types  and  conditions. 

BBUSH  PILING   AND  BtTENINa. 

The  first  care  in  connection  with  brush  piling  should  be  to  see  that 
the  trees  are  felled  into  the  most  open  ground,  away  from  standing 
trees  and  reproduction.  By  doing  this  a  large  part  of  the  cost  of 
piling  may  be  saved.  Forest  officers  should  not  only  tell  the  piling 
crew  exactly  how  the  brush  should  be  piled,  but  should  lop  some 
boughs  and  make  a  few  piles  for  them,  explaining  at  the  same  time 
how  to  choose  the  place  for  the  pile,  how  to  trim  the  brush  and  put  it 
in  the  pile,  and  why  the  larger  sticks  are  left  on  the  ground.  A  little 
showing  is  worth  a  great  deal  of  telling.  In  piling  brush,  all  the 
branches  should  be  lopped  so  that  the  main  stem  of  the  top  lies  flat  on 
the  ground.  The  longer  limbs  should  be  cut  up.  Wood  over  3  or  4 
.  inches  in  thickness  should  not  be  included  in  the  pile,  but  should  be 
cut  so  as  to  lie  evenly  on  the  ground  and  left  to  rot.  The  one  excep- 
tion to  this  rule  is  in  the  case  of  burning  to  destroy  insects.  Then  all 
tops  should  be  included,  so  that  their  bark  at  least-shall  be  scorched. 
Piles  must  not  be  made  on  down  logs  or  stumps,  except  in  the  special 
case  mentioned  above,  since  the  charring  of  green  logs  prevents  their 
rotting,  and  dead  logs,  when  they  once  catch  fire,  are  very  hard  to 
put  out,  and  will  sometimes  burn  for  days  without  being  noticed, 
finally  to  break  out  into  a  dangerous  fire.  For  the  same  reason  brush 
should  not  be  piled  near  dead  standing  trees.  As  a  rule  brush  piles 
should  be  from  5  to  10  feet  in  diameter  and  from  3  to  5  feet  high. 
Piles  should  not  be  nearer  to  living  trees  than  from  15  to  20  feet:  a 
safer  distance  would  be  from  30  to  40  feet.  On  hillsides  the  piles 
can  be  made  nearer  to  the  trees  below  than  to  those  above  them,  and 
nearer  to  low,  small  reproduction  than  to  that  which  is  taller. 

The  Forest  officer  in  charge  must  be  the  judge  as  to  how  thoroughly 
the  ground  should  be  cleaned.  Where  reproduction  is  small  and 
dense,  and  a  running  fire  would  be  likely  to  kill  it  all,  more  care 
in  cleaning  up  broken  limbs  and  nibbish  is  necessary  than  where  the 
ground  is  bare. 

The  cost  of  piling  varies  with  the  cost  of  labor,  the  methods  of 
logging,  the  type,  the  topography,  the  kind  of  trees  cut,  and  the  time 
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of  year  it  is  done.  A  few  figures  will  illustrate  this  variation.  In  the 
yellow  pine  type  in  Montana  an  addition  to  the  swampers'  wages  of  15 
cents  a  thousand  would,  it  is  said,  enable  them  to  pile  the  brush,  as 
they  have  to  handle  it  anyway.  Usually,  however,  the  piling  is  done 
by  a  separate'  crew.  Much  of  the  work  is  thus  duplicated.  In 
yellow  pine  in  the  Southwest  brush  piling  costs  from  45  to  50  cents, 
while  in  Montana  it  can  be  done  for  25  cents.  One  operator  in  lodge- 
pole  in  Montana  says  it  is  cheaper  for  him  to  pile  than  not  to,  because 
he  can  get  his  skidding  done  so  much  cheaper,  yet  on  other  opera- 
tions it  has  cost  from  50  cents  to  $1  a  thousand,  depending  on  how 
thoroughly  it  .is  cleaned  up.  In  the  sugar  pine-yellow  pine  type  of 
California  the  cost  of  piling  averages  from  25  to  35  cents,  while  the 
cost  in  the  Douglas  fir  type  in  Montana  and  Idaho  averages  about  40 
cents  and  in  Engelmann  spruce  type  the  cost  is  only  about  25  cents 
a  thousand.  •  It  is  certain,  however,  that  the  cost  of  piling  will 
everywhere  be  materially  reduced  when  the  operators  begin  to  look 
on  piling  as  part  of  the  swampers'  regular  work  and  not  as  an 
entirely  separate  job. 

Dry  brush  should  never  be  burned  during  the  dry  season,  unless 
absolutely  necessary  for  the  suppression  of  an  insect  invasion.  Oreen 
brush  in  some  places  may  be  burned  at  any  time,  but  as  a  rule  it  is 
unsafe  to  bum  it  in  dry  weather.  The  best  time  to  bum  brush  is  in 
the  fall,  just  after  the  first  snowfall.  •  Then  the  piles  are  dry,  and  there 
is  no  danger  that  the  fire  will  get  beyond  control.  Brush  may  also  be 
burned  at  the  beginning  of  or  during  the  rainy  season,  when  the 
ground  is  damp  enough  to  prevent  the  fire  from  spreading  and  the 
brush  diy  enough  to  bum  readily.  The  number  of  piles  to  be  lighted 
at  the  same  time  will  depend  altogether  upon  local  conditions.  If 
there  is  any  danger  of  the  fire  spreading  it  is  a  good  plan  to  light  alter- 
nate piles,  and  when  these  have  burned  to  fire  the  intervening  ones. 
This  method  will  lessen  and  break  up  the  fierce  drafts  of  heated  air 
and  flame  that  often  result  from  burning  contiguous  piles,  and  many 
seedlings  and  young  trees  between  the  piles  will  be  saved  which  would 
otherwise  be  destroyed.  Piles  should  be  fired  on  the  side  away  from 
the  wind.     On  a  hillside  the  piles  at  the  top  should  be  lighted  first. 

The  methods  of  setting  fire  to  the  piles  will  vary  with  weather  and 
other  conditions.  If  the  weather  is  very  dry  each  pile  must  be  set 
separately,  but  if  it  is  damp  or  snowy  enough  to  prevent  the  fire  from 
spreading,  a  firebrand  may  be  taken  from  a  Hghted  pile  and  carried  to 
the  others.  A  forkful  of  live  coals  may  be  necessary  to  kindle  a 
water-soaked  pile.  A  four-tined  fork  will  nearly  always  be  found  of 
use  in  throwing  the  piles  together  after  they  have  burned  down,  or  in 
carrying  fire.  If  much  brush  is  to  be  burned  an  ordinary  torch  or 
flambeau,  such  as  is  used  in  political  or  other  processions,  with  a 
long  handle,  will  be  found  useful.     This  can  be  carried  from  pile  to 
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pile  without  danger  of  sparks  spreading  fire,  and  can  be  thrust  into 
the  center  of  the  pile,  where  the  material  is  driest  and  most  inflamma- 
ble. A  cheap  and  handy  torch,  and  one  that  has  been  found  very 
effective,  can  be  made  by  wrapping  an  old  piece  of  burlap  or  cloth 
around  the  end  of  a  stick  or  iron  rod,  winding  it  with  wire,  and  satu- 
rating it  with  kerosene  oil. 

The  cost  of  brush  burning  varies  like  the  cost  of  piling.  It  varies 
even  more  in  the  same  localities,  with  weather  conditions  and  methods 
of  piling.  Brush  that  can  be  burned  for  10  or  15  cents  a  thousand  at 
a  favorable  time,  as  just  after  the  first  snow,  will  cost  five  or  ten  times 
as  much  to  bum  in  dry  weather  or  when  the  piles  are  very  wet.  Brush 
can  be  burned  more  easily  the  first  fall  after  cutting  than  it  can  the 
second  year,  when  many  of  the  leaves  have  fallen  off.  Brush  burning 
has  been  done  for  13  cents  a  thousand  in  lodgepole  in  the  Medicine 
Bow,  while  it  has  cost  22  cents  in  similar  timber  in  the  Yellowstone, 
and  estimates  of  40  cents  a  thousand  have  been  made  for  it  in  the 
Rockies.  It  is  generally  admitted  that  brush  can  be  most  economic- 
ally burned  by  the  same  people  who  pile  it.  Recently  several  con- 
tracts have  been  made  in  which  the  purchaser  of  the  timber  is  required 
to  pile  and  bum  the  brush  under  the  direction  of  Forest  oflScers,  as 
has  been  the  practice  in  the  Minnesota  Forest  for  some  time.  This 
will  lighten  the  total  cost,  and  when  the  weather  allows  the  brush  to 
be  burned  as  logging  proceeds  the  cost  of  burning  will  be  offset  by 
the  subsequent  reduction  in  the  cost  of  skidding. 

PIUKG  WrrHOXTT  BtTENINa. 

Brush  piled  properly,  even  though  it  is  not  burned,  is  a  great  pro- 
tection to  the  forest.  Inflammable  material  is  removed  from  among 
the  living  trees,  and  should  a  fire  occur  it  would  be  much  easier  to 
fight.  This  is  especially  true  where  reproduction  is  dense.  Where 
openings  are  scarce,  piles  should  be  made  in  the  most  open  places,  and 
may  be  larger  than  those  made  to  be  burned. 

Where  the  brush  is  piled  but  not  burned,  fire  lines  should  be  made 
at  intervals  of  from  a  quarter  to  half  a  mile  through  the  cut-over 
area.  This  can  be  done  by  burning  the  piles  in  a  line  from  200  to  300 
feet  wide.  Open  ground  should  be  selected,  because  a  better  fire  line 
can  be  made  there,  and  because  less  reproduction  will  be  injured  in 
the  burning.  In  broken  country  the  best  places  for  fire  lines  are 
along  trails,  roads,  ridges,  or  streams.  In  more  open  country  they 
may  be  made  along  section  and  quarter-section  lines  or  where  the 
ground  is  open  and  free  from  reproduction,  underbrush,  etc.  These 
fire  lines  need  not  be  straight,  but  may  zigzag  to  take  advantage  of 
the  openings. 
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GBOTJND  BT7RNING. 

Where  clear  cutting  is  practiced  and  fire  assists  the  reproduction 
that  is  wanted,  ground  burning  is  sometimes  advisable.  The  slash 
is  left  scattered  as  in  primitive  lumbering  operations,  and  after  an 
efficient  fire  line  has  been  made  around  the  area  it  is  burned  off  clean. 
The  fire  line  should  be  thoroughly  cleaned  up  before  the  area  is  fired. 
Great  care  will  have  to  be  exercised  to  prevent  the  starting  of  a  crown 
fire,  which  can  not  be  controlled,  even  with  wide  fire  lines.  The 
brush  should  usually  be  fired  against  the  wind,  and  should  the  wind 
change  after  the  fire  is  started  the  brush  on  the  opposite  side  of  the 
tract  should  be  back  jfired.  This  method  is  the  only  practical  way  to 
secure  reproduction  of  desirable  species  in  some  parts  of  the  country. 

LOPPING  AND  SCATTERING. 

Where  it  is  best  to  lop  the  tops  and  scatter  them  over  the  ground, 
the  lopping  should  be  done  thoroughly,  so  that  the  top  logs  and  larger 
branches  will  lie  flat  on  the  ground.  If  the  object  is  to  prevent  ero- 
sion, the  brush  should  be  scattered  or  roughly  piled  where  washing  is 
most  likely  to  occur.  If  washing  has  already  started  in  wheel  ruts, 
log  sUdes,  etc.,  brush  should  be  liiid  in  these  as  compactly  as  possible: 
If  good-sized  gullies  have  formed,  it  is  usually  better  to  put  the  brush 
in  them  in  compact  piles,  filling  them  from  side  to  side,  than  to  scatter 
some  brush  all  along  them.  If  the  chief  object  in  scattering  the  brush 
is  the  conservation  of  moisture,  it  should  be  scattered  evenly  over  the 
ground  within  reasonable  distance  of  where  it  is  felled,  care  being 
taken  to  keep  the  brush  at  safe  distance  from  reproduction  or  living 
trees.  Where  brush  is  scattered,  fire  lines  should  be  made  at  intervals 
by  piUng  and  burning,  the  brush  in  lanes  200  or  300  feet  wide.  This 
diminishes  very  greatly  the  danger  from  fire,  by  isolating  diflFerent 
areas  in  the  forest,  and  giving  places  where  back  firing  can  be  started. 
The  cost  of  lopping  and  scattering  brush  in  this  way  has  not  been 
determined,  but  it  is  thought  that  it  can  be  done  for  from  50  to  75  per 
cent  of  the  cost  of  piling  and  burning. 

FOREST  REGIONS  OF  THE  WEST. 

The  forests  of  the  western  United  States  may  be  grouped  into  several 
more  or  less  definite  silvical  regions,  which  are  determined  chiefly  by 
the  amount  of  rainfall  and  moisture  in  the  air,  thou^  partly  by 
temperature. 

This  grouping  has  been  followed  in  this  circular,  except  that  the 
northern  and  southern  Rocky  Mountains,  which  have  been  usually 
made  two  silvical  regions,  are  here  combined  as  one.  Methods  of 
handling  the  brush  differ  more  between  types  than  they  do  between 
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the  regions.  Similar  t3^p68  in  different  regions  can  often  be  handled 
in  the  same  way,  but  the  different  types  even  in  the  same  region 
should  usually  be  treated  quite  differently. 

METHODS  OF  BRUSH  DISPOSAIi  ON  DIFFBBENT  T7PES. 

CASCADE   REGION. 

The  Cascade  region  comprises  that  part  of  Washington  and  Ore- 
gon west  of  the  summit  of  the  Cascade  Range.  It  is  a  region  of  great 
humidity  and  heavy  rainfall,  so  that  the  question  of  fire  protection  is 
not  as  important  here  as  in  other  parts  of  the  West. 

Four  general  types  of  forest  are  recognized;  Hardwood  bottoms, 
Douglas  fir  and  hemlock  type,  fir  type,  and  Alpine  type.  Only  the 
second  is  of  any  commercial  importance  at  present. 

Hardwood  bottoms  are  the  comparatively  small  areas  along  the 
rivers  and  streams  on  which  maple,  cottonwood,  and  other  hard- 
woods are  most  abundant,  though  the  principal  timber  tree  is  giant 
arborvitsB  (western  red  cedar).  Where  this  tree  is  cut,  as  it  often  is, 
for  shingles,  the  brush  should  be  piled,  but  not  burned,  or  else  lopped 
and  scattered  carefully.  Burning  the  soil  often  prevents  the  repro- 
duction of  arborvitse. 

Douglas  fir  and  hemlock  type  covers  the  greater  part  of  the  slopes 
and  benches  below  4,800  feet.  At  present  practically  all  the  lumber- 
ing of  the  region  is  done  in  this  type.  Douglas  fir  is  the  most  valuable 
tree  and  the  most  abundant,  but  hemlock,  which  is  a  much  less 
desirable  species,  is  able  to  come  up  under  dense  shade  and  always 
covers  the  ground  after  logging,  crowding  out  the  more  light-loving 
Douglas  fir.  The  only  way  to  destroy  the  hemlock  and  let  the  fir 
come  in  is  to  bum  the  area  off  after  logging.  The  exposed  mineral 
soil  makes  an  ideal  seed  bed  for  Douglas  fir,  while  hemlock  will  only 
come  up  on  a  vegetable  mold.  Ground  burning  should  therefore  be 
adopted  in  this  type  for  three  reasons:  (1)  It  is  the  only  way  to  get 
Douglas  ifir  reproduction.  (2)  It  is  a  protection  against  fire,  for 
by  burning  off  all  the  brush  and  debris  when  the  ground  and  standing 
timber  are  too  damp  to  bum,  dangerous  ground  and  crown  fires, 
which  in  this  region  have  been  \Qvy  destructive,  are  prevented. 
(3)  The  stands  are  so  heavy  and  the  amount  of  brush  so  great  that 
piling  is  impracticable  in  many  cases. 

Fir  type  lies  above  the  Douglas  fir  and  hemlock  type  and  is  more 
inaccessible.  For  this  reason,  and  because  the  two  most  important 
trees  comprising  it,  the  noble  and  amabiUs  (lovely)  firs,  are  of  inferior 
quality,  it  has  as  yet  been  logged  very  little. 

Alpine  type  is  the  scattered  timber  growth  above  the  fir  forest. 
There  is  no  logging  in  this  type,  and  probably  will  not  be  for  many 
years  to  come,  as  there  is  practically  no  merchantable  timber  in  it. 
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SIBBBA   DISTRICT. 


All  the  forests  in  central  and  northern  California  are  included  in  the 
Sierra  district.  Here  there  is  a  much  lighter  rainfall  than  on  the 
western  slope  of  the  Cascades,  and  the  dry  spells  are  more  prolonged, 
so  that  fire  is  an  important  problem. 

Four  distinct  types  of  forest  are  recognized:  (1)  Foothill  type, 
(2)  yellow  pine-sugar  pine  type,  (3)  fir  type,  (4)  Alpine  type. 

FocfthiU  type  is  the  open  stand  of  various  species  of  oak,  together 
with  digger  pine,  that  occurs  in  the  foothills  just  below  the  true  timber 
forest.  No  lumbering  is  done  in  this  type,  and  the  only  cutting  likely 
to  occur  will  be  for  cordwood  or  posts.  The  ground  is  dry  and  loose 
and  subject  to  erosion,  and  reproduction  is  hard  to  get,  except  imder 
partial  shade.  Brush  should  be  lopped  and  scattered  over  the  bare 
soil,  or  put  in  gullies,  washes,  etc.,  or  piled  in  long,  low  piles  around  the 
hillside.  Only  in  rare  cases  should  it  be  burned;  Though  the  danger 
from  fire  is  great,  yet  the  trees  are  so  scattered  that  the  fire  risk 
Would  not  be  greatly  increased  by  leaving  the  brush  unbumed,  and 
the  advantages  of  leaving  a  cover  on  the  ground  are  very  great. 

Yellow  pine-sugar  pine  type  comprises  the  bulk  of  the  commercial 
forest,  and  in  elevation  extends  from  about  1,600  feet  up  to  5,000  feet 
in  northern  California  and  from  about  4,000  feet  to  8,000  feet  in 
southern  California.  Yellow  pine  and  sugar  pine  are  the  most  im- 
portant trees  numerically  and  commercially,  forming  50  per  cent  of 
the  entire  stand.  The  danger  from  fire  in  this  type  is  so  great  that 
every  precaution  must  be  taken.  Therefore  the  brush  should  in 
nearly  all  cases  be  piled  and  burned.  On  bare  southern  slopes,  where 
the  soil  is  loose  and  easily  washed,  and  where  there  is  no  reproduction, 
it  may  be  best  to  lop  the  tops  and  leave  the  brush  on  the  ground  to 
protect  the  soil,  in  an  effort  to  get  reproduction,  but  fire  lines  in  the 
slash  should  always  be  made  if  this  is  done.  In  dense  patches  of 
reproduction  the  piles  might  be  left  unbumed  if  effective  fire  lines 
are  made. 

Fir  type. — As  the  elevation  increases,  the  proportion  of  yellow  pine 
in  the  forest  decreases,  while  that  of  white  fir  increases  imtil  it  forms 
in  some  places  a  pure  stand.  Reproduction  of  sugar  pine  and  yellow 
pine  must  be  encouraged  at  the  expense  of  white  fir.  There  is  less 
danger  from  fire  in  the  fir  type  than  in  the  yellow  pine-sugar  pine 
type,  yet  the  stands  which  are  lumbered  usually  contain  a  large  per- 
centage of  pine,  and  the  brush  should  be  piled  and  burned  as  in  the 
type  below  it. 

Alpine  type  consists'  of  more  or  less  pure  stands  of  California  red 
fir  and  of  black  hemlock,  with  a  scattering  of  western  white  pine, 
and  extends  from  the  fir  type  up  to  timber  line.  No  cutting  is  done 
in  the  alpine  type,  and  the  disposal  of  brush  need  not  be  considered 
here. 
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ROCKY   MOUNTAIN    REGION. 

The  Rocky  Mountain  region  extends  from  the  Canadian  line  to 
southern  Utah  and  Colorado  and  from  the  eastern  Cascades  to  and 
including  the  eastern  slope  of  the  Rockies.  The  northern  part  of 
this  region,  and  especially  the  northwestern  part,  diflPers  consider- 
ably from  the  part  in  Colorado  and  Utah,  and  from  a  silvicultural 
standpoint  it  should  be  divided  into  two  subregions.  But  since 
everywhere  the  main  types  are  the  same  it  can  be  treated  as  one 
region. 

Four  main  forest  types  are  foimd  in  the  Rocky  Moimtains:  (1) 
Yellow  pine;  (2)  Douglas  fir;  (3)  lodgepole,  and  (4)  Alpine  type- 
One  or  two  others  may  be  foimd  on  restricted  areas  in  a  few  of  the 
National  Forests,  but  for  purposes  of  brush  disposal  they  can  h6 
classed  under  one  of  the  other  types. 

Yellow  pine  type  is  foimd  on  the  drier  slopes  of  the  lower  elevations. 
The  disposal  of  brush  in  this  type  should  depend  on  the  repro- 
duction. Where  this  is  good,  brush  should  be  piled  and  burned 
only  where  the  risk  from  fire  is  greatest,  but  fire  lines  should  be  made 
at  intervals.  Where  reproduction  is  poor  or  absent,  and  this  can  be 
attributed  to  the  dense  ground  cover  of  grass,  brush  should  be  piled 
and  burned.  If  this  is  done,  the  breaks  in  the  turf  made  by  the  fires 
will  furnish  a  starting  place  for  reproduction.  Where  the  soil  is 
bare  of  both  groimd  cover  and  reproduction,  brush  should  be  lopped 
and  scattered  over  the  area  to  protect  the  soil  from  drying  out  and 
washing  and  to  give  the  seedlings  shelter  from  the  sim  and  protec- 
tion from  cattle. 

Douglas  fir  type  occurs  throughout  the  region,  but  is  not  often 
found  pure,  being  mixed  with  yellow  pine,  lodgepole,  limber  pine, 
etc.,  and  grading  into  the  types  above  and  below  it.  It  occurs  above 
the  yellow  pine  type,  requiring  leather  more  moisture  than  the  latter 
tree.  On  some  forests  Douglas  fir  is  the  most  important  tree  com- 
mercially, while  on  others,  owing  to  its  limited  occurrence  or  poor 
quality,  it  is  comparatively  unimportant.  Reproduction  as  a  rule 
is  fair  and  can  usually  be  secured  after  logging  if  proper  precautions 
are  taken.  Unlike  the  same  tree  in  the  Cascade  region,  fire  hinders 
reproduction,  and  burned-over  areas  are  likely  to  become  barren  or 
grow  up  to  lodgepole,  a  less  desirable  tree.  In  this  type  brush  should 
be  piled  as  a  measure  of  protection,  but  burned  only  where  the  danger 
from  fire  warrants  it.  Fire  lines,  as  recommended  for  other  region^, 
may  be  quite  sufficient. 

Lodgepole  type  is  the  one  characteristic  of  the  region.  It  is  found  in 
all  the  forests  and  is  by  far  the  largest  and  most  important  one.  It 
occurs  naturally  above  the  Douglas  fir  type,  but  often  extends  down 
through  it,  especially  on  old  bums.  The  lodgepole  pine  is  usually  in 
pure  stand,  but  on  suitable  areas  Douglas  fir  is  mixed  with  it  on  the 
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lower  elevations  and  Engelmann^pruce  on  the  higher  ones.  Where 
these  occur  the  treatment  should  favor  these  species.  Brush  should 
be  piled  as  far  away  from  these  species  as  possible  and  burned  when 
snow  is  on  the  ground.  Where  lodgepole  is  in  pure  stand,  reproduc- 
tion after  logging  is  certain,  and  the  chief  care  should  be  to  keep  out 
fire  once  the  seedlings  have  started.  Since  reproduction  comes  up 
densely  after  fire,  ground  burning  might  be  well  after  clear  cutting. 
This  is  not  recommended,  however,  since  the  destruction  of  humus 
works  injury  to  the  forest.  In  all  cuttings  of  lodgepole  pine,  brush 
should  be  piled  as  far  as  possible  from  live  trees  and  burned  when  the 
snow  is  on  the  groimd. 

Alpine  type  occurs  throughout  the  Rocky  Moimtain  region  at  the 
higher  elevations,  occasionally  extending  down  the  moister  canyons 
and  streams  into  the  lodgepole  or  Douglas  fir  types  below.  In  the 
northern  part  of  the  region  alpine  fir  is  the  dominant  tree,  and  the 
forest  is  not  yet  merchantable,  so  no  cutting  has  been  done.  Toward 
the  southern  part  of  the  region  Engelmann  spruce  gradually  becomes 
the  dominant  and  important  tree,  till  in  many  forests  in  Colorado  and 
Utah  this  tre«  furnishes  the  chief  part  of  the  saw  timber.  On 
accoimt  of  the  high  altitude,  snow  lies  late  and  comes  early,  so  that 
the  fire  season  is  quite  short  and  the  danger  necessarily  lessened. 
The  chief  care  here  should  be  to  conserve  the  moisture  in  the  soil, 
since  reproduction  is  usually  good.  Brush  should  be  lopped  and 
scattered,  with  occasional  fire  lines,  imless  it  should  be  decided  that 
the  fire  danger  is  serious,  in  which  case  brush  should  be  piled  and 
enough  burned  to  reduce  the  danger  to  a  minimum. 

THE   SOUTHWEST. 

The  forests  of  New  Mexico  and  Arizona  are  included  in  this  region, 
together  with  those  of  the  southern  portions  of  Colorado,  Utah, 
Nevada,  and  California.  The  area  is  characterized  by  a  very  light 
rainfall  and  long,  hot,  dry  summers.  The  danger  from  fire  and  the 
difficulty  of  obtaining  satisfactory  reproduction  are  very  great.  In 
deciding  on  the  best  method  of  brush  disposal  each  case  must  be  con- 
sidered separately,  but  the  question  whether  the  danger  from  fire  is 
great  enough  to  allow  the  difficulties  of  procuring  reproduction  to  be 
ignored  should  always  be  considered.  The  forests  of  the  Southwest 
can  be  divided  into  four  types:  (1)  Woodland,  (2)  yellow  pine  type, 
(3)  Douglas  fir  type,  and  (4)  spruce  type. 

Woodiavd  type  comprises  the  scattered  forest  of  oak,  juniper,  and 
pifion,  usually  at  elevations  of  from  5,000  to  6,500  feet  and  below  the 
true  timber  belt.  Cordwood  and  posts  are  about  all  that  is  cut  here. 
There  is  usually  an  open  cover  of  merchantable  trees,  with  a  scat- 
tered cover  of  different  species  of  chaparral,  but  very  little  ground 
cover.     Owing  to  the  dryness  of  the  soil,  reproduction  is  sparse. 
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Here,  where  'the  ground  is  loose  and  comparatively  bare  and  the 
slopes  steep,  the  brush  should  be  carefully  lopped  and  scattered  over 
the  ground  to  prevent  it  from  washing  and  to  conserve  moisture  and 
protect  the  reproduction  from  stock.  Where  erosion  is  the  chief 
danger,  long  low  piles  built  along  the  side  of  the  hill  will  prevent 
washing.  Where  the  groimd  has  already  started  to  wash  and  gullies 
are  forming  or  have  formed,  brush  should  be  piled  in  them.  Usually 
the  cutting  is  so  scattered  in  this  type  and  the  ground  cover  so  slight 
that  there  is  no  need  of  fire  Unes.  In  rare  cased,  where  cattle  are 
scarce,  good  reproduction  is  foimd,  with  a  good  ground  cover  of 
grass.     Here  the  brush  should  be  piled  and  binned. 

The  yeUow  pine  forest  occurs  above  the  woodland  at  elevations  of 
from  6,500  to  8,000  feet.  It  is  usually  a  pure  forest.  On  many  soils, 
unless  very  much  overgrazed,  there  is  a  good  ground  cover  of  grass. 
The  way  to  dispose  of  brush  will  depend  upon  the  amount  of  repro- 
duction and  ground  cover.  Where  there  is  a  fair  or  good  stand  of 
reproduction,  all  brush  should  be  piled  and  burned,  except  that  where 
reproduction  is  very  dense  the  piles  should  not  be  burned,  since 
much  yoimg  growth  would  be  destroyed.  Where  there  is  little  or 
no  reproduction  and  the  fire  risk  is  not  too  great,  tops  should  be 
lopped  and  scattered. 

Douglas  Jir  type  occurs  at  from  8,000  to  9,000  feet  elevation  and  is 
composed  of  varying  proportions  of  Douglas  and  white  fir.  Usually 
the  stands  are  fairly  dense,  with  little  ground  cover  and  good  repro- 
duction, especially  of  the  less  desirable  white  fir.  Here  the  chief 
danger  from  fire  is  within  the  first  two  years  after  logging.  After 
that  the  leaves  fall  off  the  dead  branches  and  the  danger  is  greatly 
reduced. 

All  brush  should  be  piled  in  small  compact  piles,  but  only  enough 
piles  should  be  burned  to  form  effective  fire  lines.  Burning  the  brush 
injures  the  soil  and  prevents  the  germination  of  Douglas  fir.  Wher- 
ever burning  can  be  avoided,  therefore,  it  is  best  not  to  bum.  On 
steep,  densely  timbered  slopes,  where  the  soil  is  rich  and  loose,  it 
would  be  better  to  scatter  the  lopped  brush  over  the  groimd  away 
from  living  trees  to  prevent  erosion,  and  to  pile  and  bum  only  the 
necessary  fire  lines. 

Spruce  type, — From  9,000  feet  up  to  the  limit  of  commercial 
timber  Engelmann  spruce  is  the  dominant  tree.  It  occurs  usually 
in  dense  stands,  with  all  ages  and  sizes  represented.  With  it  is  often 
a  large  percentage  of  alpine  fir.  The  groimd  is  fairly  moist  and  snow 
comes  early  and  lies  late,  so  that  the  danger  from  surface  fire  is  rela- 
tively small.  There  is  considerable  danger  from  crown  fires,  how- 
ever, and  if  once  bumed  the  forest  is  permanently  destroyed.  Here, 
as  a  rule,  brush  should  be  piled  in  small  piles  in  the  openings  as  far 
as  possible  from  trees  and  reproduction,  but  bumed  only  in  fire  lines. 
In  some  very  dense  stands,  where  the  only  danger  is  from  crown  fires, 
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it  may  be  best  to  lop  all  branches  and  scatter  them  evenly  over  the 
ground.  The  brush  will  be  weighted  to  the  ground  by  the  snow  and 
will  rot  and  will  much  sooner  cease  to  be  a  menace  to  the  forest  than 
if  left  in  piles. 

THE    BLACK   HILLS. 

In  the  Black  Hills  region  of  South  Dakota* two  types  of  forest 
are  found,  spruce  type  and  yellow  pine  forest. 

Spruce  type  consists  of  a  forest  of  white  spruce  sometimes  containing 
a  varying  per  cent  of  pine  and  aspen,  found  on  all  the  moister  situa- 
tions, along  stream  beds,  on  northern  slopes,  and  on  the  highest 
elevations.  As  yet  very  little  cutting  is  being  done  in  this  type. 
On  account  of  the  amount  of  moisture  in  the  soil  and  the  very  short 
dry  seasons,  with  proper  fire  patrol,  there  is  not  any  great  danger 
from  fire  in  this  type. 

Pine  type. — By  far  the  greater  proportion  of  the  forest  in  this 
region  is  pure  yellow  pine,  and  this  is  the  type  in  which  practically 
all  the  lumbering  is  done. 

On  northern  slopes,  where  there  are  sufficient  seed  trees,  there  is 
invariably  good  reproduction.^  Here  brush  should  be  piled  to  get  it 
from  among  the  young  growth,  but  not  burned,  except  that  fire 
lines  should  be  constructed  where  the  fire  danger  warrants  it.  On 
southern  slopes,  where  the  grass  makes  a  dense  turf,  reproduction  is 
often  very  poor  or  absent  altogether.  Here  brush  should  be  piled, 
and  in  some  places  burned,  so  that  the  breaks  made  in  the  turf  by  the 
burned  piles  may  furnish  places  for  the  young  pine  seedlings  to  start. 
On  dry  open  slopes,  destitute  of  ground  cover  and  reproduction, 
brush  may  be  lopped  and  scattered,  to  furnish  mulch  and  partial 
shade  to  protect  the  young  seedlings;  but  if  this  is  done  fire  lines 
should  be  constructed. 

Strenuous  efforts  are  being  made  to  reduce  the  depredations  of  the 
Black  Hills  bark  beetle,  and  practically  all  timber  being  cut  on  that 
forest  is  infested  with  these  insects.  But  burning  the  brush  does  not 
destroy  these  beetles,  as  they  attack  only  the  main  stems  of  living 
trees  and  do  not  go  into  the  branches.  By  burning  the  slash  many 
beneficial  insects  are  likely  to  be  destroyed,  so  that  this  method  of 
brush  disposal  is  likely  to  do  more  harm  than  good  in  the  matter  of 
holding  the  bark  beetle  in  check. 

MINNESOTA. 

Lumbering  in  the  Minnesota  National  Forest  is  confined  to  one 
type,  namely,  the  white  pine-red  pine  type.  Reproduction  of  these 
two  commercial  species  is  pretty  well  assured,  and  the  only  problem 
is  to  keep  fires  out.  For  this  reason  it  is  best  to  pile  and  bum  all 
brush.  Burning  i^i  winter  as  the  logging  progresses  has  been  foimd 
the  cheapest  and  most  satisfactory  method. 
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TESTS  ON  THE  PHYSICAL  PROPERTIES  OF  TIMBER. 

By  F.  E.  Olmsted, 
Assistant  Forester,  Bureau  of  Forestry, 

OUTLINE   OF  TIMBER-TESTING   WORK  IN  EUROPE. 

From  the  beginning  of  the  eighteenth  to  the  middle  of  the  present 
century  investigations  of  the  strength  of  wood  received  more  or  less 
attention,  principally  from  French  scientists.  Owing  to  the  limited 
scale  upon  which  the  work  was  done  and  to  the  rather  crude  methods 
employed,  the  results  were  necessarily  contradictory  and  unsatisfac- 
tory'. In  18:t8  Chevandier  and  Wertheim  published  the  results  of 
tests  they  had  made  on  timber  of  the  Vosges  Mountains.  This  was 
the  first  case  in  which  a  fairly  good  history  and  description  of  the 
test  material  was  given,  and  their  results  are  even  now  in  use. 

Most  of  the  modern  work  in  timber  testing  is  founded  on  that  of 
Dr.  H.  Nordlinger,  chief  forester  at  Hohenheim,  Wurttemberg.  The 
results  of  his  investigations  were  jiublished  in  1800.  Among  the  most 
important  tests  of  recent  years  are  thovse  made  by  Bauschinger  and 
published  at  Munich  in  1883  and  1887.  These  tests  were  made  on 
Scotch  Pine  and  Spruce  from  the  Black  Forest,  and  special  attention 
was  given  to  the  conditions  under  which  the  timber  grew.  The  main 
object  of  the  work  was  to  determine  the  influence  of  forest  conditions 
and  the  time  of  felling  on  the  strength  of  the  woo<l.  In  the  publica- 
tion of  1883  the  following  statements  are  made,  modified  by  the  clause 
that  they  should  be  taken  as  a  near  approach  to  the  truth  only: 

(1)  Stems  of  spruce  or  pine  which  are  of  the  same  age  at  equal  diameters,  and  in 
which  the  rate  of  growth  is  abont  equal,  have  the  same  mechanical  properties 
(when  reduceil  to  the  same  moistnre  contents) ,  irrespective  of  local  conditions  of 
growth. 

(2)  Stems  of  spruce  or  pine  which  are  felled  in  winter  have,  when  tested  two 
or  three  months  after  the  felling,  about  25  per  cent  greater  strength  than  those 
felled  in  summer,  other  conditions  being  the  same. 

Bauschinger,  in  his  publication  of  1887,  further  modifies  these  state- 
ments and  admits  that  a  great  many  more  tests  must  be  made  in  order 
to  prove  their  truth.  He  agrees  in  general  with  Hartig,  however,  that 
good  conditions  of  growth  produce  a  good  quality  of  wood. 
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OUTLINE   OF  TIMBER-TESTING   WORK  IN  THE  UNITED   STATES. 

In  America  the  inos);  extensive  work  in  timber  testing  has  been  done 
l)y  the  Division  of  Forestry  of  this  Department,  and  by  Mr.  T.  P. 
Sharpies,  in  connection  with  the  Tenth  Census. 

TESTS  IN  THE  TENTH  CENSUS. 

The  tests  made  for  the  Tenth  Census  were  very  comprehensive,  and 
included  work  on  412  species;  they  were  not  intended,  however,  to 
be  of  practical  applicability  as  accurate  data  for  the  strength  of  the 
various  species.  As  Mr.  Sharpies  says,  "The  results  obtained  ai-e 
highly  suggestive;  they  must  not,  however,  be  considered  conclusive, 
but  rather  valuable  as  indicating  what  lines  of  research  should  be 
followed  in  a  more  thorough  study  of  this  subject." 

TESTS   BY  THE  DEPARTMENT  OF  AGRICULTURE. 

The  timber  tests  made  by  the  Division  of  Forestry  of  this  Depart- 
ment were  begun  in  1891  and  interrupted  in  an  incomplete  state  in 
1896.  The  laboratory  work  was  carried  on  under  the  supervision  of 
Prof.  J.  B.  Johnson,  at  St.  Louis,  and  the  material  was  collected  from 
the  forest  itself  with  special  reference  to  the  conditions  under  which 
it  was  grown.  The  results,  therefore,  are  of  value  not  only  as  giving 
data  for  the  strength  value  of  various  woods,  but  also  as  indicating 
the  effect  of  different  conditions  of  locality  on  the  quality  of  the  tim- 
ber. The  tests  include  32  species,  with  308  trees,  furnishing  6,000 
test  pieces  and  material  for  over  45,000  tests;  20,000  pieces  were  used 
for  physical  examination,  to  determine  structure,  character  of  growth, 
specific  gravity,  moisture  conditions,  and  other  properties.  The 
principal  part  of  the  work  was  done  on  Southern  pines — Longleaf , 
Cuban,  Shortleaf ,  and  Loblolly.  Tests  were  also  made  on  the  follow- 
ing species:  White  Pine,  Red  Pine,  Spruce  Pine,  Bald  Cypress,  White 
Cedar,  Douglas  Spruce,  White  Oak,  Overcup  Oak,  Post  Oak,  Cow 
Oak,  Red  Oak,  Texan  Oak,  Yellow  Oak,  Water  Oak,  Willow  Oak, 
Spanish  Oak,  Shagbark  Hickory,  Mockernut  Hickory,  Water  Hickory, 
Bitternut  Hickory,  Nutmeg  Hickory,  Pecan  Hickory,  Pignut  Hickory, 
White  Elm,  Cedar  Elm,  White  Ash,  Green  Ash,  and  Sweet  Gum.  Of 
these,  the  greatest  number  of  tests  were  made  on  Bald  Cypress,  White 
Oak,  Cow  Oak,  Overcup  Oak,  and  Si)anish  Oak. 

Dr.  B.  E.  Fernow,  under  whose  direction  the  tests  were  made, 
makes  the  following  statement  in  regard  to  the  work: 

As  will  be  observed,  some  si)ecies.  like  the  Southern  pines,  have  been  more  fully 
investigated,  and  the  results  on  these  (published  in  Circular  12,  Division  of  For- 
estry) may  be  taken  as  authoritative.  With  those  species  of  which  only  a  small 
number  of  trees  have  been  tested  this  can  be  claimed  only  within  limits  and  in 
proportion  to  the  number  of  tests. 

Data  are  given  in  Circular  No.  15,  Division  of  Forestry,  for  all  these 
species  in  the  following  kinds  of  tests:  Compression  endwise,  bending 
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at  rupture,  bending  at  relative  elastic  limit,  compression  across  the 
grain,  and  shearing  with  the  grain.     The  results  obtained  are  in  all 
cases  reduced  to  12  per  cent  moisture  contents.     This  was  assumed  to 
be  the  '* highest  average  moisture  contents  of  seasoned  wood." 
Among  other  special  tests  the  following  were  made: 

(1)  Effect  of  "bleeding"  on  Longleaf  Pine.  The  results  indicated 
that  the  strength  was  not  affected. 

(2)  Influence  of  size  of  the  beams  on  strength.  The  results  indicated 
that  large  beams  **may  be  as  strong  as  the  small  sticks  cut  from 
them." 

(3)  Influence  of  size  in  compression  membei*s.  The  results  indicated 
"that  columns  maybe  as  strong  as  small  compression  pieces,  and 
when  weaker  the  presence  of  internal  defects  probably  accounts  for 
the  difference." 

(4)  To  ascertain  the  effect  of  hot-air  treatment  in  dry  kilns.  "The 
results  indicate  no  detrimental  effect,  contrary  to  common  opinion." 

TESTS  AT  THE  MASSACHUSETTS  INSTITUTE  OP  TECHNOLOGY. 

Prof.  G.  Lanza,  at  the  Massachusetts  Institute  of  Technology,  has 
done  a  considerable  amount  of  timber-test  work,  and  in  1804  pub- 
lished his  results  in  Applied  Mechanics.  Tests  were  made  on  a 
limited  number  of  Yellow  Pine  and  White  Oak  columns  and  spruce 
pillars  and  compression  tests  on  White  Pine  and  Yellow  Pine  posts. 
Transverse  tests  to  determine  the  breaking  load,  modulus  of  rupture, 
and  modulus  of  elasticity  were  made  on  beams  of  the  following  spe- 
cies: Yellow  Pine,  52  beams;  White  Oak,  3G;  White  Pine,  37;  Hem- 
lock, 17. 

In  addition,  a  series  of  "  time  tests"  were  made  on  spruce  and  Yel- 
low Pine;  the  weights  were  allowed  to  remain  on  the  beams  for  periods 
of  from  one  month  to  over  a  year.  From  these  time  tests  Professor 
Lanza  draws  the  conclusion  that  "  the  deflection  of  a  timber  beam 
under  a  long-continued  application  of  the  load  may  l>e  two  or  more 
times  that  assumed  when  the  load  was  first  applied."  Professor 
Lanza  is  strongly  in  favor  of  using  sticks  of  merchantable  sizes  for 
testing  material  as  against  small  pieces.  In  regard  to  te*ts  on  small 
pieces  he  says : 

While  a  great  deal  of  Interesting  information  may  be  derived  from  such  tests 
as  to  some  of  the  properties  of  the  timber  tested,  nevertheless  such  specimens  do 
not  furnish  us  with  results  which  it  is  safe  to  use  in  practical  cases  where  full- 
size  pieces  are  used.  Inasmuch  as  these  small  pieces  are  nece.ssarily  much  more 
perfect  (otherwise  they  would  not  be  considered  fit  for  testing?),  having  less 
defects,  such  as  knots,  shakes,  etc.,  than  the  full-size  pieces,  they  have  also  a  far 
greater  homogeneity.  They  also  season  much  more  quickly  and  uniformly  than 
full-size  pieces.  In  making  this  statement,  I  am  only  urging  the  importance  of 
adopting  in  the  exj^rimental  work  the  same  principle  that  the  physicist  recog- 
nizes  in  all  his  work,  \'iz,  that  li«  must  not  apply  the  results  to  cases  where  Ihe 
conditions  are  essentially  different  from  those  he  has  testc^d. 
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MISC'KLLAXEOCS  INVESTKJATIONS. 

In  addition  to  the  investigations  mentioned  above,  timber  tests  havf 
been  made  on  a  small  scale  in  various  parts  of  the  country,  but  owing 
to  lack  of  system  and  omission  of  important  details  they  have  but 
little  practical  value.  Tests  on  the  Southern  pines  are  in  a  inorf- 
complete  stat4»  than  those  of  other  8£>ecies,  but  it  may  be  stated  as  a 
whole  that  there  are  to-day  no  reliable  data  at  hand  on  the  stren^h 
of  the  principal  merchantable  timbers  of  the  Unite<l  States.  In  other 
wonls,  there  are  no  figures  on  the  strength  and  durability  of  Amer- 
ican woods  which  an  engineer  feels  fully  justified  in  applying  to  his 
practical  work. 

TIMBER-TESTIXO   WORK   PROPOSED  BY   THE  DEPARTMENT   OP 

AGRICULTURE. 

From  the  foregoing,  it  is  evident  that  there  is  an  urgent  need,   for 
reliable  data  on  the  strength  of  American  timl)ers;  it  is  also  plain 
that  such  data  should  he  obtained  according  to  an  exhaustive  and 
systematic  plan.     Although  in  many  instances  wood  is  being  replaoe<l 
by  metal,  the  former  will  always  hold  an  important  place  as  a  mate^ 
rial  for  constructive  and  other  purposes,  and  as  the  supply  of  timber 
diminishes,  as  it  is  rapidly  doing,  it  becomes  more  and  more  neces- 
sary to  determine  its  true  value,  so  that  it  may  be  used  to  the  great- 
est economic  advantage.     There  is  evidence  to  show  that  many  of 
the  species  which  are  now  classed  «is  "inferior"  may  with  safety  take 
the  place  of  timbers  in  common  favor  at  the  present  time.     No  accu- 
rate data  whatsoi»ver  exist  as  to  the  strength  of  timbei's  of  the  Pacific 
slope;  and  as  these  are  becoming  more  and  more  important  and  will 
form  the  great  source  of  supply  in  the  future,  it  is  desirable  that 
their  strength  and  durability  be  accurately  determined  at  the  present 
time. 

THE  INVESTIGATIONS  PLANNED. 

The  Bureau  of  Forestry  of  the  Department  intends  to  resume  the 
work  of  timber  testing  and  to  conduct  the  tests  on  a  large  scale,  in 
order  that  the  work  may  eventually  include  all  the  principal  species 
of  the  country.  The  aim  is  to  obtain  results  of  the  greatest  practical 
value  to  engineers  and  others  directly  interested  in  the  utilization  of 
timber.     The  work  will  be  divided  into  several  series,  as  follows: 

Series  I:  Tests  on  timber  collected  from  the  open  market. 

Series  II:  Tests  on  timl)er  collected  from  the  forest. 

Series  III:  Tests  to  determine  the  effect  of  moisture  and  volatile 
oils  on  the  strength  of  timber. 

Series  IV:  Tests  to  determine  the  effect  of  preservatives  on  the 
strength  and  durability  of  timber. 

Series  V :  Tests  to  determine  the  effect  of  kiln-drying  methods. 


End  Sections  of  Beams  from  Longleaf  Pine,  Photoqraphed  Befoae  Testino. 


Beams  from  Long  leaf  Pike. 
I.  LHrm'  llmbeiK,  phnlOKniphi'd  tivlvK  (vsIlnK,  10  by  u'  iiii'hi 
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Series  YI:  Tests  to  determine  the  effect  of  the  time  rate  of  applica- 
tion of  load  on  the  mechanical  properties  of  timber,  including  impact 
tests. 

This  is  an  exhaustive  programme  and  can  be  carried  out  only  after 
many  years  of  work;  the  results  obtained,  however,  will  be  fuUy 
worth  the  time  and  labor. 

Results  of  practical  value  are  expected  in  the  immediate  future 
from  Series  I,  and  these  tests  will  be  undertaken  for  the  purpose  of 
furnishing  reliable  data  within  a  short  time  on  the  most  important 
species  now  in  common  use.  Specimens  for  testing  will  be  purchased 
in  the  open  market  without  special  regard  to  the  conditions  under 
which  the  trees  grew,  and  the  locality  from  which  they  came  will  be 
mentioned  in  a  general  way  only,  as  "from  Berkeley  County,  S.  C," 
or  "from  Lewis  County,  Wash."  It  is  often  impossible  to  determine 
the  botanical  species  from  an  examination  of  the  manufactured  tim- 
ber; in  many  cases  several  distinct  botanical  species  are  sold  under 
one  market  name.  In  this  series  of  tests,  therefore,  the  names  of 
species  will  be  given  only  so  far  as  practicable,  and  only  those  dis- 
tinctions will  be  drawn  which  can  be  made  by  the  engineer  or  inspector 
in  practice. 

In  the  tests  of  Series  II,  "on  timber  collected  from  the  forest,"  there 
will  be  no  difficulty,  of  coui-se,  in  determining  the  species.  The  work 
in  connection  with  these  tests  will  he  more  difficult  and  occupy  more 
time  than  that  of  the  former  tests,  and  will  not  begin  until  the  Bureau 
of  Forestry  is  in  a  position  to  undertake  the  work  in  a  thorough  man- 
ner. This  will  be  an  investigation  of  the  greatest  importance,  and 
especially  of  great  practical  value  to  the  owners  of  timber  lands.  A 
tree  is  a  living  thing,  and  therefore  wood,  even  of  the  same  species, 
has  a  much  greater  variation  in  strength  than  iron  or  other  metals. 
The  strength  of  iron  or  steel  depends  upon  the  manner  in  which  it  is 
manufactured,  whereas  the  strength  of  wood  depends  largely  upon  the 
conditions  under  which  it  grew.  By  noting  such  fact«  as  the  density 
of  the  stand,  the  nature  of  the  forest  mixture,  the  position  of  the  tree 
in  the  forest,  and  the  character  of  the  locality  and  soil,  a  relation  will 
be  obtained  between  the  strength  of  the  timber  and  the  conditions  of 
growth.  The  physical  properties  of  the  wood  also  differ  according  to 
position  in  the  tree,  and  this  must  also  be  considered.  Such  an  inves- 
tigation will  therefore  be  of  great  service  to  practical  forestry,  for  it 
will  show  under  what  conditions  the  best  quality  of  timber  is  jjroduced. 

"The  effect  of  moisture  and  volatile  oils  on  the  strength  of  timber," 
Series  III,  is  one  which  will  require  careful  study.  It  has  been  found 
in  former  tests  that  timber  when  moist  may  be  50  per  cent  weaker  than 
when  comparatively  dry.  All  test  material  must  therefore  be  reduced 
to  a  common  degree  of  moisture  contents,  and  in  the  case  erf  manj- 
species  the  volatile  oils  must  also  be  taken  into  account.  For  this 
purpose  a  method  is  under  .consideration  which  reduces  the  disks  (to 
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be  tested  for  moisture  contents)  to  shavings.  These  shavings  are  placed 
in  an  iron  retort  surrounded  by  a  steam  jacket,  and  through  them  is 
passed  a  current  of  steam  which  carries  off  the  volatile  oil  to  a  con- 
denser, where  it  is  separated  from  the  water  and  weighed.  To  deter- 
mine the  total  volatile  matter,  shavings  from  the  same  disk  are  dried 
in  vacuo  until  the  water  is  driven  off,  a  stream  of  dry  air  being  pa^ed 
through  to  carry  off  the  volatile  matter.  From  the  total  volatile  mat- 
ter thus  ol>tained  the  volatile  oils  as  determined  by  the  first  process 
are  deducted,  the  remainder  being  the  moisture. 

Methods  of  treating  wood  with  various  preser\'atives  with  a  view  to 
prolonging  its  life  are  now  in  common  use  and  are  becoming  of  greater 
importance  every  day.  But  little  is  yet  known  as  to  the  effect  which 
such  treatment  has  upon  the  strength  of  the  timber,  and  therefore  tlie 
tests  in  Series  IV  will  be  of  particular  interest.  There  is  also  much 
difference  of  opinion  about  the  effect  of  kiln-drying,  and  this  inatt4?r 
will  receive  careful  attention  in  Series  V. 

In  Series  VI  static  tests  will  be  made  at  different  time  rates  of  appli- 
cation of  loads  on  large  timbers,  and  both  static  and  impact  tests  will 
be  made  on  small  selected  sticks,  of  the  material  and  size,  for  instance, 
used  in  carriage  manufacture. 

In  all  the  tests  ma<le  according  to  this  general  plan  sx)eeial  emphasis 
is  to  be  laid  upon  the  description  of  the  material.  There  is  a  wide 
variation  in  the  quality  of  timber  of  any  one  species,  and  therefore 
investigations  which  do  not  consider  the  defects  of  each  stick  tested 
have  but  little  value.  All  the  large  beams  are  photographed  on  the 
four  sides  and  both  ends,  and  after  testing,  a  view  is  taken  of  the 
break.  (See  Pis.  LXIX  and  LXX.)  In  addition  to  this  a  written 
description  of  each  stick  is  also  made,  and  the  imperfections,  amount 
of  sapwood,  and  rate  of  growth  are  noted. 

The  tests  are  made  at  several  stations  in  different  parts  of  the  coun- 
try, and  all  the  work  is  done  according  to  a  uniform  plan  arranged  by 
the  Washington  laboratory. 
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THE  TIMBER  RESOURCES  OF  NEBRASKA. 

By  William  L.  Hall, 
SupeHntendent  of  Tree  Planting,  Bureau  of  Foregtry. 

INTRODUCTION. 

In  no  other  State  is  the  ratio  of  planted  to  natural  timber  so  close  as 
regards  area  and  usefulness  as  in  Nebraska.  The  comparativelj^  small 
area  of  natural  timber  and  the  large  area  of  planted  timber  bring  the 
two  into  the  unusually  close  ratio  of  1  acre  of  planted  to  8  acres  of 
natural  forest.  Nearly  all  the  latter  is  composed  pf  j-oung  growth, 
and  its  chief  interest  lies  in  its  rapid  extension  in  area  and  improve- 
ment in  quality.  What  the  planted  timber  lacks  in  area  it  makes  up 
by  more  even  distribution  throughout  the  State  and  more  convenient 
location  for  a  large  number  of  uses. 

THE  NATURAL  TIMBER  PRIOR  TO  SETTLEMENT  OF  STATE. 

The  original  wooded  area  of  Nebraska  is  estimated  at  2,300  square 
miles,  or  only  3  per  cent  of  the  State's  area.  One-half  of  this  timber 
covered  the  bluflfs  of  the  Missouri  River  or  skirted  the  streams  flow- 
ing into  it,  and  one-sixth  bordered  the  tributaries  of  the  Blue  River; 
the  remaining  portion  was  found  in  the  canyons  and  on  the  bluffs  in 
the  western  part  of  the  State.  The  combination  of  adverse  natural 
conditions,  together  with  fire,  held  the  forest  within  these  limits. 

The  number  of  species  composing  this  original  growth  was  limited. 
Some  56  species  were  found  in  the  extreme  eastern  edge  of  the  State, 
along  the  Missouri  River,  but  going  westward  one  after  another  of 
these  disappeared  until,  in  the  central  part  of  the  State,  there  were 
but  13  or  14  species.  In  the  western  paii;  the  number  increased  again 
to  22  or  23. 

In  quality  the  original  timber  of  Nebraska  was  not  first  class.  (See 
PI.  IX.)  The  extreme  eastern  part  of  the  State  contributed  to  the 
sawmill  some  hardwoods,  such  as  oak,  walnut,  and  elm;  the  valleys  of 
the  central  part  a  little  Cottonwood,  and  Pine  Ridge,  near  the  north- 
west corner  of  the  State,  a  considerable  portion  of  Yellow  Pine. 
Excepting  the  pine,  only  the  timber  produced  in  moist  and  otherwise 
favorable  plfices  was  of  good  form  for  lumber.  Elsewhere  the  trees 
grew  too  far  apart  to  have  good  form. 
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With  the  settlement  of  the  State  came  a  change  in  conditions  which 
resulted  in  a  modification  of  forest  growth  and  distribution.  Fires 
l>ecame  loss  frequent,  the  trampling  of  buffalo  ceased,  and  domestir 
animals  were  confined  to  fenced  inclosures.  Freed  from  these  destruc- 
tive agencies  the  forest  sprang  into  more  vigorous  growth,  and  soon 
began  to  encroach  upon  the  adjacent  pmirie. 

This  change  in  forest  growth  has  been  closel}'  studied  by  Dr.  Charle.. 
E.  Bessev,  who  describes  it  as  follows: 

I  have  been  studying  the  tree  areas  of  eastern  Nebraska,  and  find  e\ndence  that 
they  are  a»lvancing  with  a  good  deal  of  rapidity.  My  personal  observations  have 
l)een  in  so  many  localities  that  it  is  impossible  to  specify  them  in  detail.  *  •  * 
They  involve  most  of  the  counties  in  eastern  Nehraska.  In  practically  every  case 
where  one  travels  up  the  streams,  pas.^ing  out  to  the  side  branches,  to  the  little  tem- 
porary rills  which  water  the  upper  basins,  the  trees  are  of  smaller  size  and  are  much 
younger.  It  i^  a  very  rare  occurrence  to  find  large  trees  near  the  upper  end  of  a 
forest  belt.  I  have  vseen  a  few  such  ca^-es,  but  their  rarity  is  such  that  one  is  always 
suri)rised  when  they  are  found.  The  general  rule  is  that  near  the  upper  limit  of  the 
tree  area  tliere  are  many  shrubs,  and  mingled  with  them  many  young  trees  no  larger 
than  those  whicli,  under  cultivaticm,  are  known  to  be  not  more  than  15  to  20  years 
old.  I  may  cite  the  following  localities  from  my  notes:  (1)  On  the  head  waters  of 
Oak  Creek  in  Butler  County;  (2)  head  waters  of  the  Blue  River  in  Seward  and 
Hamilton  counties;  (3)  head  waters  of  Weeping  Water  Creek  in  Cass  Coimty;  (4) 
along  small  streams  in  the  Loup  Valley;  (5)  along  the  small  streams  north  of  the 
Platte  in  Sarpy  County;  (6)  head  waters  of  Little  Nemaha  Creek  in  Nemaha  Coimty. 

No  one  who  has  seen  and  studied  the  forest  areas  in  eastern  Nebraska  will  be  able 
to  doubt  that  they  are  spreading  where  they  are  given  a  fair  opportunity  and  are  not 
prevented  by  man  or  his  domestic  animals.* 

The  improvement  in  the  natural  forest  is  evident  in  three  ways:  (1) 
By  extension  over  new  territor}^;  (2)  by  increase  in  density  in  the 
territory  already  covered;  (8)  by  improved  form  of  the  trees. 

ii.WS    IX    AREA. 

The  extent  to  which  the  forest  has  taken  possession  of  new  ground 
during  the  half  century  since  settlement  began  can  be  estimated  onh^ 
imperfectly.  Along  almost  every  stream  and  i*avine  the  foi*est  has 
won  some  ground  from  the  prairie.  Here  it  has  been  only  a*  few 
square  rods,  there  several  acres.  Not  infrequently  tractisof  80  or  lOiJ 
acres  have  changed  from  prairie  to  forest.  Near  the  farm  of  Mr.  C,  H. 
Barnard,  of  Ta))le  Kock,  a  field  which  twenty -live  \'ears  ago  was  with- 
out timber  and  under  cultivation  is  now  covered  by  a  dense  forest  of 
young  tim1)er.  In  another  place,  not  a  mile  distant,  the  forest  has 
extended  up  a  ravine  2  miles  beyond  its  limit  of  twenty-tive  years  ago. 
Eastern  Nebraska  is  penetrated  by  many  small  streams  and  ravines, 
so  that  the  little  gained  on  each  one  amounts  to  a  great  deal  in  the 

^  Paper  read  before  Section  (J,  Botany,  of  the  American  Association  for  the 
Advancement  of  Science,  1S99. 


Fio.  2.— A  ViooRous  YouNQ  Forest.   Brownville,  nebr. 
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aggregate.  It  is  probably  not  too  much  to  say  that  in  eastern 
Nebraska  the  forest  has  occupied  new  ground  to  the  extent  of  400 
square  miles.  This  is  not  a  net  gain  in  forest  area,  for  it  has  been 
partly  offset  by  clearing  and  pasturage.  But  with  all  losses  consid- 
ered the  gain  has  been  large.  Nor  is  the  growth  now  confined  to 
streams  and  ravines  as  it  was  once.  It  appears  in  every  protected 
place.  The  following  species  in  that  region,  the  forerunners  of  larger 
growth,  are  coming  up  in  dense  thickets  along  fence  rows  and  road- 
sides: jRhiis  glabra^  Rihes  gracile^  Rvhus  occidentalism  Symphoricarpus 
wlgaris^  Ptninus  virginiana^  Cormis  aspmfolia^  Rhximnv^  lunceolata. 
The  tendenc}'  is  for  timber  to  occupy  with  more  or  less  rapidit}'  all 
land  in  the  extreme  eastern  part  of  Nebraska  not  devoted  to  farming 
and  grazing,  and  the  transition  is  taking  place  more  rapidly  now  than 
ever  before,  because  of  improved  soil  and  moisture  conditions  and 
augmented  seed  production,  due  to  the  increase  of  bearing  trees. 

GAIN   IN   DENSITY. 

There  has  been  a  gain  also  in  the  density  of  the  forest.  Originally 
it  consisted  of  a  sparse  stand  of  mature  trees  with  no  young  growth. 
(See  PI.  X.)  The  change  has  been  wonderful.  With  the  absence  of 
fires,  seedlings  grew  up  densely  among  the  mature  trees.  Oftener 
than  not  the  latter  were  cut  out,  giving  the  young  timber  undisputed 
possession.*  An  instance  of  this  is  to  be  seen  on  the  farm  of  Mr.  J.  O. 
Lansing,  2  miles  west  of  South  Bend.  When  this  farm  was  purchased, 
sixteen  years  ago,  all  the  mature  timber  had  been  cut  for  fuel  and 
posts.  The  land  was  fenced  and  fires  excluded,  and  now  there  is  a 
dense  growth  of  young  timber,  all  under  20  years  old.  Nearly  all  the 
timber  of  eastern  Nebraska  consists  of  just  such  vigorous,  thick  growth 
under  40  years  of  age.  W^hile  it  has  not  reached  size  for  lumber,  it  is 
valuable  for  fuel,  posts,  and  poles.  It  is  probable  that  the  gain  in 
density  is  even  greater  than  the  gain  in  area. 

GAIN   IN   QUALITY. 

The  removal  of  old  timber  was  after  all  the  best  course.  The  mature 
trees  out  of  the  wa\',  the  3'oung  timber  had  opportunity  to  occupy  the 
ground  in  a  dense,  even  stand.  In  consequence,  its  growth  is  straight 
and  slender:  much  of  it  has  cleared  itself  of  side  branches,  and  before 
many  years  will  be  of  size  for  saw  timber. 

The  increase  and  improvement  in  the  natural  timber  are  direct 
results  of  settlement  and  cultivation,  and  have  taken  place  in  the  exact 
ratio  with  the  protection  given.     Wind,  water,  birds,  and   animals 

*  So  rapidly  were  the  mature  trees  cut  that  in  many  places  the  last  vestijfe  was 
removed  in  a  few  years.  It  seemed  that  the  small  supply  of  timber  was  to  l>e  exter- 
minated, for  at  that  time  there  was  no  indication  of  the  wonderful  reproductive  ten- 
dency apparent  in  recent  years. 
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disseminated  the  seeds  from  which  the  trees  came,  but  man  protected 
and  encouraged  the  growth.  The  natural  timber  of  the  present  time 
is,  therefore,  due  almost  entirely  to  his  care. 

VALUE   OF  THE   NATURAL  TIMBER  OF  NEBRASKA. 

The  value  of  the  young  timber  can  scarcely  be  overestimated. 
Besides  its  l>eneficial  climatic  influence,  it  has  great  value  on  account 
of  the  fuel  and  lumber  it  will  furnish.  Its  economic  value  iis  empha- 
sized by  the  fact  that  for  the  most  part  it  occupies  land  which,  on 
account  of  proximity  to  streams  and  ravines,  is  not  available  for  other 
agricultural  crops. 

The  fiu'm  of  Hon.  J.  Sterling  Morton,  1  niile  west  of  Nebraska 
City,  affords  a  notable  example  of  the  value  of  the^.  natural  timber 
under  a  good  system  of  management.  This  farm  in  1855  included  56 
acres  of  brush  land  which  was  of  little  value  for  agricultural  crops  on 
account  of  the  circuitous  course  of  a  small  stream  which  penetrated 
it.  A  course  of  thinning  and  improvement  cutting,  at  once  under- 
taken and  since  adhered  to,  has  for  forty-live  years  resulted  in  an 
annual  product  of  $200  worth  of  firewood  and  posts,  or  a  total  sum 
of  $9,000.  The  cutting  and  pruning  constantly  improved  the  char- 
acter of  the  timber.  The  trees  are  now  better  in  form,  stand,  and 
reproduction  than  at  any  previous  time,  and  represent  a  value  of 
several  thousand  dollars.     (See  PI.  XI.) 

In  many  instances  the  encouragement  of  the  natural  timber  has  paid 
better  than  planting. 

THE   PLANTED  TIMBER  OF  NEBRASKA. 

Many  estimates  have  been  made  of  the  area  of  the  planted  timber 
in  Nebraska.  Some  of  these  are  accumte  to  a  certain  degree,  but  they 
do  not  convc}^  a  vivid  impression  of  the  actual  well-planted  condition 
of  the  State.  The  fact  becomes  far  more  impressive  when  one  passes 
through  the  State  and  ol)serves  the  almost  countless  groves  on  every 
side.  Nearly  every  farm  has  its  plantations.  Even  these  do  not 
represcMit  the  planting  actually  done,  for  unfortunately  a  great  deal 
of  it  was  done  wrong,  and  there  is  now  little  or  nothing  to  show  for 
it.  Then,  in  some  localities  there  have  been  heavv  losses  on  account 
of  adverse  conditions  of  soil  and  moisture.  Yet,  in  spite  of  losses, 
Nebraska  has  over  200,000  aci*es  of  planted  timber,  and  has  honestly 
won  the  title  of  ''The  tree  planting  State." 

While  the  planted  timber  is  unecjual  in  area  to  the  natural  timber, 
and,  as  a  rule,  is  inferior  to  it  in  thrift  and  quality,  it  has  had  greater 
influence  than  the  natui'al  timber  in  changing  the  appearance  of  the 
State  from  unbroken  prairie  to  a  combination  of  farm  and  woodland. 
It  has  already  been  pointed  out  that  the  natural  timber  occupies  the 
low  land  along  the  streams  and  ravines.  Looking  across  the  country, 
the  natural   timber  is   often  entirely  hidden  from  view,  or  else   so 
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obscured  that  its  importance  is  not  fully  recognized.  On  the  other 
hand,  the  planted  timber,  usually  near  or  about  the  farmstead,  nearly 
always  occupies  a  commanding  situation  on  the  higher  slopes  or  the 
uplands,  where  its  extent,  size,  and  prominence  are  considerably 
magnified.  Thus,  the  casual  observer  receives  his  impression  almost 
entirely  from  the  planted  timber. 

VALUE  OF  THE  PLANTED  TIMBER  OF  NEBRASKA. 

(4EXKRAL  UTILITY. 

The  fact  that  the  trees  are  located  in  conjunction  with  the  farmstead 
gives  the  planted  timber  distinctive  value  in  several  ways.  If  located 
advantageously,  it  serves  a  very  useful  purpose  in  modifying  the 
climate  of  the  farmstead.  Climate  is  the  sum  total  of  weather  influ- 
ences. Wind,  sunshine,  temperature,  and  atmospheric  humidity  are 
important  factors.  Whatever  modifies  one  of  these  factors  modifies 
climate.  The  climate  of  Nebi"aska  is  somewhat  rigorous  on  account 
of  wind  and  extremes  of  temperature,  so  that  a  regulation  of  these 
features  by  any  means  is  desirable. 

The  benefits  derived  from  a  body  of  timber  planted  in  connection 
with  the  farmstead  are  principally  the  following: 

Wind  protection. — It  gives  protection  from  the  wind.  This  is 
important  at  all  seasons  of  the  year.  In  summer,  b}-  checking  the 
wind,  it  retards  the  evaporation  of  moisture  from  the  soil  in  gardens, 
orchards,  and  near-by  fields.  In  the  same  way  it  prevents  the  loss  of 
fruit  and  breakage  of  orchard  trees  and  protects  the  buildings  from 
the  violent  gales  that  occur  with  great  frequency  on  the  plains.  In 
many  cases  trees  alone  have  saved  buildings  from  destruction  b}'  hur- 
ricanes. 

Its  value  in  winter  is  equally  pronounced.  At  that  time  the  orchard 
is  so  susceptible  to  injury  from  high  wind  that  the  loss  of  the  fruit 
crop  and  even  damage  to  the  trees  as  a  result  of  winter  storms  are 
frequent  occurrences  in  the  unprotected  orchard.  Many  orchardists 
regard  profitable  fruit  growing  on  the  plains  as  dependent  almost 
entirely  upon  the  protection  of  the  trees  by  wind-breaks.  Protection 
to  the  buildings  and  farm  animals  in  winter  is  also  important.  Unpro- 
tected houses  require  more  fuel  than  protected  ones.  Unsheltered 
live  stock  of  any  kind  require  more  feed  than  those  which  are  shel- 
tered, though  the  shelter  be  nothing  more  than  a  grove  of  trees,  and, 
even  with  increase  of  feed,  unsheltered  animals  will  shrink  in  flesh 
during  winter  storms.  Trees,  properly  located,  will  prevent  many 
serious  losses  of  this  character. 

Shade. — Plantations  of  trees  protect  the  farmstead  from  the  direct 
sun,  which  is  often  extremely  disagreeable.  One  of  the  most  impress- 
ive things  on  the  high  unsettled  prairies  in  summer  is  the  utter  lack 
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of  shade.  For  miles  and  miles  one  may  seek  in  vain  for  a  moment's 
shelter  from  the  uninterrupted  sunshine.  Even  the  grasshoppers  seek 
to  protect  themselves  from  the  burning  heat  by  creeping  into  tht 
meager  shade  of  fence  posts  and  tufts  of  grass. 

There  are  still  some  doorvards  in  Nebraska  entirelv  without  shade 
trees;  but  compared  with  those  which  have  them,  the  number  is 
small.  The  value  of  shade  for  the  comfort  of  the  doorvard,  walk>. 
and  drives,  and  also  for  the  protection  of  domestic  fowls  and  farm 
animals^  can  hardly  be  overestimated. 

Fuel. — The  planted  timber  supplies  fuel  which  is  much  needed. 
Nebraska  has  no  coal  deposits,  and  the  small  area  of  its  natural  timber 
gives  an  insufficient  supply  of  fuel.  Wood  and  coal  must  l>e  shipped 
from  the  nearest  sources  of  supplv,  which,  for  some  localities,  are  40^) 
or  5()0  miles  distant.  Moreover,  the  high  price  of  wood  and  coal 
compels  many  to  economize  in  their  use  by  substituting  other  mate- 
rials, such  as  corncobs,  and,  in  years  of  plenty,  corn  in  the  ear.  But 
in  recent  years  many  farmers  have  reaped  the  benefits  of  previous 
forethought  and  labor  in  obtaining  from  their  planted  groves  an  abun- 
dance of  fuel  for  home  use.  Such  saving  often  amounts  to  over  $HM) 
per  \'ear  on  a  single  farm. 

Construction. — There  are  man}"  purposes  on  the  farm  for  which 
wood  materials  can  be  obtained  in  the  plantation.  Posts  and  poles  are 
in  constant  demand  for  the  building  of  sheds  and  fences,  forked  tiui- 
bei*s  are  often  wanted  for  special  uses,  and  there  is  continual  need  of 
uiiscellaneous  pieces.  All  such  materials  play  a  part  in  the  improve- 
ment of  the  farm  and  would  cost  considerable  monev  if  thev  had  to  l)e 
purchased. 

It  is  difficult  to  estimate  in  dollars  and  cents  the  value  of  the  planted 
timber  from  the  standpoint  of  utility,  because  it  is  never  possible  to 
measure  absolute!}'  its  benefits.  Especially  is  this  tme  of  any  region 
so  deficient  in  natural  timber  as  Nebraska.  But  could  the  real  value 
be  estimated,  it  would  certainly  be  high,  for  the  value  of  anything  so 
influential  upon  the  comfort  and  economy  of  the  farm  is  very  great. 

COMMERCIAL  VALUE   OF   PLANTED  TIMBER   IN   NEBRASKA. 

To  a  certain  extent  Nebraska  farmers  regard  their  plantations  from 
the  standpoint  of  utility,  and  are  unwilling  to  cut  and  sell  the  timber 
products.  However,  experience  has  shown  that  for  purposes  such  as 
fence  posts,  poles,  and  rough  lumber,  planted  timber  can  be  grown  at 
a  profit  equal  to  that  from  agricultural  crops  on  similar  soil. 

Cottonwood  lumber  from  phinted  trees  has  been  used  extensively 
for  dimension  stuff  and  inside  work  in  barns  and  sheds,  being  consid- 
ered for  such  uses  fully  as  durable  as  pine,  while  much  cheaper.  The 
prevailing  price  is  from  ^13  to  ^15  per  thousand  feet.  As  indicating 
the  returns  to  be  expected  from  sucli  an  investment,  Mr.  R.  M.  Cole, 
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whose  farm  is  situated  Si  miles  southwest  of  Plattsmouth,  has  given 
the  results  from  a  3-acre  Cottonwood  grove  (see  PI.  XII)  planted  in 
1860.  This  grove  was  planted  for  general  puiposes.  Its  use  for 
wind-break,  shade,  and  ornament  has  fully  repaid  for  the  labor  and 
cost  of  establishing  it.  Its  commercial  value,  as  represented  in  the 
following  statement,  is  to  be  considered  as  additional  to  its  utility  value: 

Re«idUfrom  a  S-itcre  Cottonwood  grove  planted  in  1860. 
Cost: 

Land,  at  $10  per  acre $30. 00 

Preparing  land  for  planting 3. 00 

Seedlings 15.00 

Planting 4.50 

Four  years*  cultivation 30. 00 

Sawing  16,000  feet,  at  $7.50  per  thousand 120.00 

Total  coet 202.50 

Proceeds: 

80  cords  wood,  at  $1.25  net 100. 00 

16,000  feet  lumber,  at  $13 208.00 

15  cords  wood  from  tops,  at  $1 15. 00 

,50  cords  wood  stil I  standing,  worth  $1.25  per  cord 62. 50 

Present  value  of  land,  at  $60  per  acre 180. 00 

Total  proceeds 565. 50 

RECAPITULATION. 

Total  proceeds $565. 50 

Total  cost,  exclusive  of  interest  on  investment 202.  50 

Net  increase 363. 00 

Return  less  increaseil  value  of  land 213. 00 

Net  annual  profit %.        5. 32 

The  trees  were  planted  8  b}'^  8  feet,  and  up  to  the  time  of  cutting 
some  firewood  had  been  obtained  from  the  broken  limbs  and  dead 
trees.  Use  of  the  land  for  pasturage,  Mr.  Cole  thinks,  would  offset 
the  taxes.  Part  of  the  lumber  was  used  to  build  a  barn,  the  rest  sold 
at  the  price  given — $13  per  thousand  feet. 

There  are  many  instances,  especially  in  eastern  Nebraska,  of  Cotton- 
wood trees  in  general -purpose  plantations  giving  returns  equal  to  or 
exceeding  these  when  sawn  into  lumber. 

As  an  illustration  of  the  growth  and  proauets  of  Black  Walnut  as  a 
planted  tree,  the  grove  of  Mrs.  Kiser,  3  miles  southwest  of  Mynard^ 
Cass  (younty,  may  be  mentioned.  The  grove,  which  is  about  36  years 
old,  and  consists  of  8  acres  in  the  form  of  a  shelter  belt  around  the 
farmstead,  was  planted  originally  8  by  8  feet.  On  account  of  thin- 
ning and  the  dying  out  of  some  of  the  trees,  the  stand  has  become 
irregular.  The  growth  is  also  uneven,  owing  to  inequality  of  the  soil 
and  to  the  pasturage  of  part  of  the  grove.     One-fourth  acre  of  the 
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average  and  a  similar  area  of  the  best  trees  were  measui'ed,  and  show 
the  following  averages: 

Growth  and  prctduds  of  Black  Walnut ^  one-half  acre. 


Age. 

Character  of     Number     ^ifS!?®*" 
growth.          of  trees.        high." 

Total        Length  of 
height.           bole. 

Years. 
so. ... 

85.... 

1 

Average,  one-             59 
fourth  acre.  | 

Best,    one-  i          60 
fourth  acre. 

Inches. 
9.6 

10.3 

Ftet.       1       PttL 
40.9                20.2 

58.4                32.2 

In  the  case  of  average  growth,  each  tree  would  furnish,  on  an  aver- 
age, 12  posts,  besides  some  wood.  The  59  trees  together  would  furnish 
708  posts,  worth,  at  10  cents  each,  $70.80,  an  acreage  value  of  $283.2U. 
In  the  case  of  best  growth,  each  tree  would  furnish  20  posts,  with  some 
wood.  The  entire  quarter  acre  (60  trees)  would  furnish  1,200  posts, 
worth  $120,  giving  an  acreage  value  of  $480.  Enough  wood  has  been 
cut  to  pay  for  the  planting  and  cultivation,  and  the  wood  obtained 
from  the  remaining  trees  would  pay  for  cutting  the  posts.  The  value 
of  the  posts,  therefore,  would  be  the  net  value  of  the  grove.  Per  acre 
this  value  is,  for  the  average  part  $283.20,  and  for  the  best  part  $480. 

For  post  production  other  timbers,  such  as  Black  Locust,  Hardy 
Catalpa,  Red  Cedar,  Russian  Mulberry,  and  Osage  Orange  are  in  many 
portions  of  the  State  more  valuable  than  Black  Walnut. 

ESTHETIC  VALUE   OF  PLANTED  TIMBER  IN   NEBRASKA. 

On  account  of  its  high  value  in  general  utility  and  commerce  the 
planted  timber  of  Nebraska  has  a  good  influence  upon  the  social  well- 
being  of  the  State.  It  gives  pleasure  because  it  contributes  so  much 
to  the  comfort  and  prosperity  of  the  people. 

Nebraska  farmers  know  that  their  pleasant  home  surroundings  are 
largely  the  result  of  their  own  labors.  They  have  changed  the  wild 
prairie  into  productive  farms,  and  in  the  midst  of  barrenness  have 
reared  comfortable  homes  and  surrounded  them  with  trees,  until  the 
whole  State  is  a  picture  of  rural  comfort.  The  beauty  of  the  State, 
like  its  resources,  has  been  developed  by  slow,  painstaking  work. 
It  is  inevitable  that  after  creating  so  much  of  their  State's  value 
and  attractiveness  Nebraska  people  should  be  alert  for  its  further 
development. 

The  planted  timber  contributes  to  the  social  well-being  of  the  people 
also  through  the  real  pleasure  it  gives  them.  It  benefits  young  and 
old  alike.  The  children  love  the  walnuts,  the  maples,  and  the  p\ms 
that  stand  in  their  father's  dooryard.  They  sport  in  their  shade  and 
clamber  among  their  branches.  Their  fancj'  and  aspirations  are  often 
stirred  by  their  lofty  tops  as  by  nothing  else.  From  the  trees  them- 
selves more  than  from  books  or  lectures  the  children  learn  the  value 
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of  forests.  Nebraska  children  learn  from  these  trees  another  impor- 
tant lesson.  They  see  in  their  tree-protected  horaen  the  results  of 
long-continued  labor,  and  come  to  know  the  close  relation  that  exists 
between  intelligent  work  and  well-being. 

But  the  sense  of  pleasure  and  satisfaction  from  trees  is  not  lost  with 
the  passing  of  childhood.  It  continues  and  increases  with  years.  No 
one  in  Nebraska  more  fully  enjoys  his  possessions  than  the  man  who 
can  walk  among  his  extensive  groves  of  planted  timber  with  his 
friends  and  call  their  attention  to  the  many  interesting  facts  connected 
with  the  growth  of  the  trees  and  the  methods  of  cultivation.  To 
accompany  such  a  man  on  a  trip  of  this  kind  is  a  real  delight. 

GOVERNMENT  INTEREST  IN   PLANTING   IN    NEBRASKA. 

Each  successful  plantation  in  Nebraska  by  benefiting  one  portion 
has  improved  the  entire  region.  The  Government  for  this  reason  is 
interested  in  the  promotion  of  individual  planting  until  every  land- 
owner shall  plant  in  quantity  suflScient  for  his  needs. 

In  Nebraska  the  Government  has  a  further  duty.  In  the  State  it 
owns  9,798,688  acres  of  land,  the  larger  body  of  which  centers  in  the 
region  known  as  the  sand  hills.'  Repeated  trials  have  proved  the  sand 
hills  unfit  for  any  branch  of  agriculture  except  grazing,  and  for  this 
purpose  the  sand  hills  proper  do  not  have  a  high  value.  Coincident 
with  the  experiments  which  proved  agriculture  a  failure  for  the  region, 
other  experiments  and  investigations  have  shown  the  natural  condi- 
tions to  be  well  suited  to  the  growing  of  timber.  Dr.  Charles  E. 
Bessey,  who  studied  the  region  most  thoroughly  from  the  botanical 
standpoint,  was  one  of  the  first  to  call  attention  to  the  possibility  of 
foresting  the  sand  hills.  In  his  report  to  the  State  board  of  agricul- 
ture in  1892,  he  stated: 

Daring  the  year  an  investigation  was  made  of  the  region  in  northern  Nebraska 
known  bs  the  sand-hill  country,  in  order  to  ascertain  what  native  plants  grow  natu- 
rally upon  the  hills,  and  in  the  valleys,  with  especial  reference  to  their  value  in  sup- 
plying forage  to  domestic  aniiaals.  The  results  of  this  investigation  prove  to  be  of 
unusual  interest,  showing  us  that  in  the  sand  hills  we  have  a  region  quite  unlike  the 
remainder  of  the  State  in  many  of  its  physical  features.  The  report  made  by  Mr. 
J.  G.  Smith  at  once  suggests  the  possibility  of  turning  these  hills  and  valleys  to  some 
better  use  than  they  now  serve,  and  the  probability  that  with  some  effort  they  might 
be  covered  with  profitable  forest  growth.  From  all  that  I  have  been  able  to  learn  of 
the  region,  I  am  led  to  believe  that  it  is  possible  to  cover  large  tracts  of  this  comitry 
with  trees  and  shrubs,  from  which  a  good  revenue  might  eventually  be  derived. 

In  the  same  report  L.  E.  Hicks,  geologist  of  the  State  board  of 
agriculture,  said: 

The  foresting  of  the  sand  hills,  if  that  shall  ever  happily  be  accomplished  by  com- 
bined and  persistent  effort  of  individuals,  or  by  a  liberal  policy  on  the  part  of  the 
National  and  State  governments,  will  add  a  new  artificial  condition  of  considerable 
importance  to  the  highly  favorable  natural  conditions  which  alrea<iy  exist. 

These  opinions  are  approved  bv  all  who  have  studied  the  sand-hill 
*  Report  of  the  Commiasioner  of  the  General  T>and  OflSce,  1900. 
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A  WORKING  PLAN  FOR  SOUTHERN  HARDWOODS, 

AND  ITS  RESULTS. 

By  John  Foley, 
Field  AssiiftarUj  Bureau  of  Forestry. 

INTRODUCTION. 

One  of  the  greatest  strides  in  the  progress  of  forestry  in  the  United 
States  was  made  when  the  Bureau  of  Forestry  undertook,  three 
years  ago,  "to  provide  a  series  of  practical  examples  of  improved 
treatment  of  private  forest  lands,  in  which  the  present  interest  of  the 
owner  and  the  protection  and  improvement  of  the  Torest  shall  have 
equal  weight/'  Such  examples  are  the  best  answers  to  the  general 
question  as  to  how  far  the  private  owner  may  practice  forestry.  The 
idea  is  to  assist  farmers,  lumbermen,  and  others  in  the  various  sections 
of  the  country  in  applying  improved  methods  of  handling  their  forest 
lands,  then  to  publish  the  methods  and  results  of  the  plans  likely  to  be 
of  the  most  general  interest  and  application. 

A  typical  instance  of  the  examples  established  by  the  Bureau  of 
Forestry  is  found  in  the  preparation  and  execution  of  a  working  plan 
for  conservative  lumbering  on  the  tract  of  The  University  of  the 
South,  at  Sewanee,  Tenn.  This  paper  is  intended  to  merely  review 
the  main  considerations  in  the  management  of  this  tract,  the  broader 
.  principles  of  the  working  plan,  and  the  principal  results.  A  com- 
plete description  of  the  ti'act  and  its  treatment  will  be  prepared  for 
publication  as  a  bulletin  of  the  Bureau  of  Forestry. 

DESCRIPTION  OP  THE   TRACT  AT  SEWANEE,  TENN. 

The  University  Domain  surix)unds  the  town  of  Sewanee,  and  com- 
prises 7,255  acres,  of  which  t>,555  are  wooded.  The  remainder  of  the 
area  is  cleared  or  occupied  by  buildings.  The  domain  extends  over  a 
considemblo  portion  of  the  Sewanee  spur  of  the  Cumberland  Plateau, 
and  includes  two  very  distinct  types  of  land;  5,765  acres  lie  on  the 
rolling  table-land  of  the  plateau,  while  1,41H)  acres  cover  the  steep 
slopes  of  the  coves  which  cut  into  it.  The  elevation  varies  from  8(>0 
to  1,900  foot  above  sea  level.  Sandstone  and  limestone  are  the  prin- 
cipal rocks.  The  limestone  outcrops  in  the  coves  up  to  1,850  feet, 
where  it  is  topped  by  sandstone,  the  surface  rock  of  the  plateau. 
The  soil  of  the  plateau  is  a  loamy  sand  of  iX)or  (jualitv,  very  loose,  and 
of  slight  depth.  The  clay  of  the  coves  i.s  of  considerable  fertility, 
owing  to  the  admixture  with  it  of  limestone. 
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THE    FOREST  AT  SEWANEE. 

The  diflferences  in  the  forest  at  Sewanee  are  as  marked  as  those  in 
the  topography  and  soil.  The  coves  are  in  practically  a  virgin  state. 
Their  slopes  are  clothed  with  a  fairly  dense  stand  of  tall,  straight, 
large-sized  trees.  Most  of  these  are  old,  and  some  of  them  are  so 
overripe  as  to  be  decaying.  The  important  species  represented  are 
Black  Walnut,  Shagbark,  Pignut,  White  Oak,  Chestnut  Oak,  Red 
Oak,  Tulip-tree,  Black  Cherry,  and  White  Basswood.  (PI.  LXV^) 
The  plateau,  however,  is  clothed  with  an  open  growth  of  poor  spe<.'i- 
mens  of  the  inferior  species.  Occasional  large  Tulip-trees,  Chestnuts, 
and  White  Oaks  indicate  what  formerly  was  there;  but  at  present, 
owing  to  indiscriminate  cutting,  grazing,  and  repeated  fires,  the 
plateau  woodland  is  composed  mainly  of  sprouts  and  low-crowned 
trees  of  good  size  which  have  been  rejected  or  overlooked  in  past 
lumbering.     (PI.  LXVI.) 

From  this  hasty  survey  of  the  forest  conditions  at  Sewanee  it  is 
evident  that  two  very  distinct  types  of  forest  are  represented  and  that 
their  ti*eatment  must  be  very  different.  It  is  this  combination  of  two 
very  common  classes  of  forest  land  which  makes  the  experiment  at 
Sewanee  of  especial  interest  and  value.  The  cove  forest  corresponds 
to  the  tracts  of  virgin  timber  which  have  remained  untouched  on 
account  of  their  distance  from  market  or  for  some  other  reason.  The 
plateau  woodland  is  topical  of  the  woodlots  in  the  older  sections  of  the 
countr3%  where  the  demand  for  timber  has  been  great  and  where  it 
has  been  cut  without  regard  for  another  crop.  The  forest  in  the  cove^ 
is  fay  from  being  in  as  good  condition  as  it  might  be.  The  majority 
of  the  trees  have  reached  their  prime  and  their  growth  is  very  slow. 
They  monopolize  room  and  light  needed  by  younger  vigorous  speci- 
mens. Many  of  them  are  of  valueless  kinds.  Such  forests  require 
regeneration.  It  is  necessary  that  the  older  trees  be  removed  in  the 
proper  places  and  in  sufficient  numbers  to  give  the  small  trees  of  the 
desirable  species  a  chance  to  dev^elop.  The  removal  of  the  undesir- 
able species  also  prevents  their  seeding  the  openings  to  their  own 
kinds.  The  aim  should  be  to  have  in  the  forest  only  species  of  value 
and  none  but  thriving  specimens  of  these.  The  treatment  of  the  pla- 
teau should  have  the  same  object  in  view.  But  considerable  improve- 
ment in  the  composition  of  the  crop  is  necessary  before  this  woodland 
can  be  said  to  approach  good  forest  conditions.  The  larger  part  of  it 
is  composed  of  crooked,  unhealthy  sprouts.  Many  fire-hollowed  tree^s 
are  overtopping  young  growth.  Red  Maple,  Black  Gum,  SourwOod, 
and  Mountain  Laurel  should  be  got  rid  of,  as  they  occupy  space  better 
occupied  })v  more  valuable  species. 

TREATMENT  OF  THE   FOREST  AT  SEWANEE. 

It  is  seldom  very  difficult  to  determine  the  treatment  necessary  to 
improve  the  forest.     The  trouble  comes  in  adjusting  these  measures 


,— View  of  Cove  Forest  from  Plateau. 


F  Cove  Forest. 


— Repeateolv  burned  Portion  of  Plateau. 


WORKING    PLAN    FOR   SOUTHERN   HARDWOODS.  473 

to  the  wishes  of  the  private  owner.  He  may  need  a  certain  amount 
of  monev  at  a  certain  time,  his  land  may  be  located  where  a  certain 
kind  of  forest  produce  is  of  more  value  than  any  other,  or  he  may 
own  a  mill  which  he  wants  to  keep  going  at  a  certain  rate. 

In  the  case  under  considemtion,  The  University  of  the  South  needed 
money;  it  wanted  as  much  as  it  could  get,  and  it  did  not  want  to  spend 
any  on  forest  improvements,  no  matter  how  profitable  they  might  be 
in  th^  long  run.  Thus,  a  working  plan  to  be  acceptable  to  the  uni- 
versity had  to  provide  for  good  financial  returns,  and  on  the  other 
hand,  in  order  to  comply  with  the  requirements  of  the  Bureau  of  For- 
estry, it  had  to  provide  for  leaving  the  forest  in  better  condition  than 
before. 

The  market  for  logs,  ties,  and  cordwood  is  good  at  Sewanee,  and 
thus  was  removed  one  of  the  greatest  and  most  usual  hindi'ances  to 
the  practice  of  forestry  by  private  owners,  namely,  the  difficulty  of 
selling  forest  products  profitably-. 

After  the  value  of  the  timber  and  the  cost  of  removing  it  had  been 
thoroughh"  studied,  it  was  ascertained  that  by  judicious  selection  of 
the  trees  to  be  cut,  so  as  to  favor  the  reproduction  and  growth  of  the 
desirable  species,  and  by  avoiding  damage  to  the  small  growth  and 
waste  in  the  sawing  of  timber,  it  would  be  possible  to  improve  the 
character  and  composition  of  the  Sewanee  forest  while  making  it  yield 
a  profit  to  the  university.  Sawlogs,  ties,  and  firewood  are  materials 
through  the  harvesting  of  which  the  improvement  of  the  plateau 
woodland  was  to  be  sought,  while  sawlogs  alone  were  to  be  cut  in  the 
coves,  owing  to  the  higher  cost  of  logging  there.  No  work  could  be 
done  which  would  not  give  sufficient  returns  to  at  least  pay  the  expense 
of  the  same. 

LOGGING   THE   SEWANEE   TRACT. 

In  accordance  with  this  scheme,  enough  timber  for  a  year's  logging 
was  marked  in  Hawkins  Cove.  Tulip-tree,  oak,  hickory,  Cucumber- 
tree,  White  Ash,  White  Elm,  and  Black  Walnut  were  the  species 
which  could  be  sold.  All  dead,  diseased,  overripe,  or  decrepit  speci- 
mens of  these  species  which  contained  enough  lumber  to  repay  the 
cost  of  removing  them  were  marked  for  cutting.  So  were  merchantable 
trees  which  were  suppressing  promising  young  growth.  Exceptions  to 
this  general  rule  wore  made  when  trees  otherwise  fit  to  cut  were  needed 
as  seed  trees,  owing  to  the  lack  of  smaller  seed-bearing  specimens  of 
their  kind.  Due  consideration  was  given  to  the  heavy  fruit  of  most 
of  these  species,  which  restricted  their  seed  distribution  to  the  imme- 
diate vicinit}'  of  the  parent  tree.  The  relative  demands  upon  light  of 
the  different  species  influenced  the  selection  considerably,  for  it  would 
have  been  useless  to  leave  a  Tulip-tree  to  propagate  itself  where  sur- 
rounded by  a  dense  growth  of  oak  and  hickory  saplings,  as  the  seeds  of 
this  species  will  not  germinate  except  in  openings  where  there  is  very 
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little  shade.  This  intolerance  of  shade  is  characteristic  of  Tulip-tree 
throughout  life;  it  succeeds  only  when  its  crown  is  above  those  of  it^ 
companions.  This  is  true  in  various  degrees  with  other  species;  some 
will  germinate  in  shade,  but  demand  sunlight  later,  others  reverse  this 
order.  A  knowledge  of  the  habit»  of  trees  in  these  respects  is  therefore 
very  necessary  to  good  results  from  conservative  logging. 

On  the  plateau,  trees  were  marked  only  where  their  removal  Would 
not  expose  the  already  poor,  dry  soil  to  the  further  action  of  the  sun 
and  wind;  again,  only  trees  worth  more  at  the  time  of  cutting  than 
they  would  be  in  the  future  were  chosen.  (PI.  LXVII,  tig.  1.)  The 
species  favored  in  the  selection  of  seed  trees  were  Tulip-tree,  White 
Oak,  Scarlet  Oak,  Pignut,  and  Yellow  Oak. 

The  cutting  of  logs  and  ties  on  the  plateau  was  contracted  for  under 
the  following  rules: 

(1)  Only  marked  trees  shall  be  cut. 

(2)  All  marked  trees  shall  be  cut,  unless  a  reason  satisfactory  to  the  inspector  is 
given  for  leaving  them. 

(3)  Except  in  cases  of  hollow  or  dote,  no  stumps  higher  than  1  foot  above  the 
ground  shall  be  cut. 

(4)  Care  shall  be  taken  not  to  injure  young  growth  while  felling,  cutting,  or  haul- 
ing the  timber. 

(5)  As  much  as  possible  of  each  tree  shall  be  cut  into  logs  2  inches  longer  than  the 
lengths  called  for  by  the  mill. 

(6)  The  logs  cut  shall  be  well  butteil  and  hauled  to  the  mill. 

( 7)  Such  White  and  Chestnut  Oak  trees  and  parts  of  trees  as  will  not  yield  sawlogs 
shall  be  cut  into  as  many  railroad  ties  as  is  possible. 

( 8)  P>ery  effort  shall  be  made  to  extinguish  any  fire  which  may  be  seen. 

In  order  that  the  utilization  might  he  as  complete  as  possible  and  to 
reduce  the  amount  of  combustible  material  on  the  ground,  the  cutting 
for  firewood  was  to  be  restricted  to  the  taps  of  the  trees  cut  on  the 
plateau.     The  following  rules  were  to  govern  this  work: 

(1)  No  standing  trees,  living  or  dead,  shall  be  cut  for  any  purpose  whatsoever. 

(2)  Care  shall  be  taken  not  to  injure  any  standing  trees  while  cutting  and  hauling 
the  firewood, 

(3)  As  much  as  possible  of  each  tree  shall  l>e  taken. 

(4)  Such  portions  of  each  tree  as  may  be  left  shall  be  scattered  about,  not  pile^l  in 
heaps. 

(5)  Every  effort  shall  be  made  to  extinguish  any  fire  which  may  be  seen  any- 
where. 

PROTECTION    OF   THE    SEWANEE    FOREST. 

The  insertion  of  a  fire  rule  in  each  of  the  logging  contracts  indicates 
the  extent  to  which  the  working  plan  concerned  itself  with  this  most 
serious  menace  to  forest  preservation  and  management. 

At  Sewanee,  as  in  most  small  Southern  comnmnities,  the  ranging  of 
cattle  and  hogs  in  the  forest  is  customary.  Since  the  mat  of  litter 
which  forms  under  natural  forest  conditions  prevents  the  growth  of 
grass  and  ati'ords  a  hiding  place  for  nuts,  it  is  burned  away  by  the 
owners  of   horses,  cows,  and  hogs,  and  by  gatherers  of  nuts.     The 
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harm  done  by  the  animals  themselves  through  eating  and  trampling 
3'^oung  growth,  and  by  consuming  the  seed  upon  which  the  reproduction 
of  the  Chestnut,  Pignut,  and  oaks  depend  is  considerable,  but  this 
burning,  which  is  repeated  every  spring  and  fall,  is  disastrous.  The 
humus,  the  most  important  factor  in  soil  quality,  is  destroyed,  and 
the  soil  thus  bared  is  left  to  heat,  freeze,  and  dry  out  to  a  great  depth. 
Small  trees  are  killed  outright.  Man}^  of  the  latter  sprout  from  their 
roots  again,  but  the  new  growth  is  of  poor  quality  and  makes  slow 
progress.     The  large  trees  are  injured  at  their  bases  and  rot  results. 

Other  causes  of  fire  in  the  forest  at  Sewanee  are  locomotives  and 
careless  visitors,  but  the  majority  of  the  tires  are  set  with  a  view  to 
improving  the  grazing. 

Without  a  costly  patrol,  it  is  almost  impossible  to  prevent  fires. 
The  principal  hope  lies  in  the  realization  by  the  farmers  that  the  prac- 
tice of  burning  off  the  humus  is  injurious  to  the  land  in  the  long  nin. 
In  order  to  prevent  the  spread  of  the  accidental  fires  which  will  occur 
now  and  then,  the  working  plan  for  the  University  Domain  advised  the 
carrying  on  of  work  in  the  woods  during  the  dangerous  seasons  espe- 
cially and  the  adaptation  of  roads  to  the  uses  of  fire  lines. 

A  good  many  trees  have  been  cut  every  year  without  the  knowledge 
of  the  uni versitv.  Tenants  have  not  confined  themselves  to  their  leases, 
and  people  from  without  the  tract  often  appropriate  timber  to  which 
they  have  no  right.  A  closer  watch  by  means  of  a  patrol  was  recom- 
mended to  guard  against  this  enemy  of  profitable  forest  management. 

RESULTS   OF   THE   WORKING   PLAN   AT   SEWANEE. 

The  logging  of  the  tract  at  Sewanee  has  been  going  on  since  July  of 
last  year,  and  the  work,  which  has  been  carried  on  according  to  the 
methods  above  outlined,  has  been  a  pronounced  success  in  every  way. 

The  university  is  perfectly  satisfied  with  the  financial  returns.  It 
had  nothing  to  do  but  to  contract  with  a  mill  man  for  the  purchase  of 
all  the  marked  timber  and  with  a  lumberman  for  getting  it  to  the  mill, 
which  the  purchaser  of  the  timber  found  it  to  his  interest  to  erect  at 
Sewanee.  The  clear  profit  to  the  university,  without  its  having  to 
engage  in  any  of  the  details  of  the  business,  is  shown  in  the  following 
table: 

Net  returns  from  logging  the  University  Domain  from  Juhjy  1900 j  to  May,  1901.^ 

COVE  TIMBER. 


Grade. 


Tulip- 
tree. 


Firstgnide $570.98 

Second  grade '      214. 55 

Thirdgrade 19.5H 


rk«v        Hivtrirv       Bass-     :    Black    i    White    i      All 
uak.      niCKorj.      ^,^^^^     i  Walnut.        Ash.       species. 


tV2A.  52       $185. 40        $10. 40 
83.07 


$10.51  .        $0.13        8911.00 
1H.16  ,  4.54  13.67  2.'>.li  309.10 

2. 3«  10. 5S  32.  M 


Allgrade« '      805.11         157.59        203.56  15  00:        26.66  44.82  i     1,252.64 


*At  lea^t  three  mouths'  work  remains  to  be  done. 
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Net  return*  from  logging  the  University  Domain  from  Jultfy  1900,  to  May,  1901 Cor 

PLATEAU  TIMBER. 


Grade. 


'^"P"     '      Oak        Hickorv        ^*®:         ^^^^ 
tree.  ^^^'     ,**icJcor>.     ^^^^^    i  Walnut. 


First  grade 

Second  grade i      189.69 

Third  grede j        6.78 

All  grades | 


113.83 


91.40 
.27 


White  Ji 

Ash.       I    ssp*^: 


J. 


46.47 


13.83 


1.67 


ti 


ALL  GRADES. 


Cove I    $805.11      1167.59 

Plateau '       46.47  13.88 


«208.56 
1.67 


Total 


851.58 


171.42 


205.28 


915.00        t26.66        S44.82      ^1,2.^^ 

' e: 


15.00  26.56  ;       44.82  ;      1,31^ 


The  lumberman,  like  nearly  all  lumbermen,  at  first  looked  askan 
at  the  rules  to  govern  his  work  and  raised  his  price  for  the  job,  becau 
he  felt  sure  these  rules  would  increase  his  expenses;  but  he  was  agre 
ably  surprised  at  the  results.  He  and  his  crews  found  that  the  require 
stump  height  was  not  a  trying  one  to  adhere  to,  and  that  the  satisfa^ 
tion  of  putting  the  trees  where  the}'^  wanted  them  and  leaving  th 
woods  in  presentable  condition  more  than  made  up  for  the  little  tiui 
and  trouble  required  to  fell  trees  away  from  young  growth.  That  h 
found  his  profits  in  no  wise  curtailed  may  be  taken  for  granted  from  th 
fact  that  he  is  anxious  to  get  the  contract  for  the  next  year's  logging 
and  that  his  bid  for  the  work  is  comparatively  lower  than  for  his  fir^ 
work. 

The  Bureau  of  Forestry  is  satisfied  because  it  has  demonstrated  thai 
a  happy  medium  between  forestry  and  lumbering  can  be  struck.  Had 
the  University  Domain  been  logged  as  it  would  have  been  ordinarily, 
the  money  returns  would  have  been  no  greater.  The  chances  are  that 
they  would  have  been  less,  for  the  little  or  no  care  taken  in  felling 
would  have  resulted  in  waste  due  to  many  shattered,  splintered  trees. 

The  condition  of  the  forest  after  lumbering  is  the  principal  concern 
of  the  Bureau  of  Foresty.  The  present  state  of  the  logged  area  at 
Sewanee  is  all  that  was  expected.  The  contractor  followed  his  instruc- 
tions carefully,  with  the  good  result  of  cutting  only  the  proper  trees 
and  reducing  damage  to  young  growth  to  a  minimum. 

The  consequence  is  that  to-daj'^  there  are  plenty  of  vigorous  small 
trees  in  Hawkins  Cove  given  a  new  lease  of  life  owing  to  increased 
light  and  growing  space.  (PI.  LXVII,  fig.  2.)  Reproduction  of  the 
best  kind  has  taken  place,  even  Tulip-tree,  White  Ash,  and  White  Elm 
being  found  along  the  logging  roads  and  skidding  paths. 
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